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trary./'Xhe  only  idea  that  arose  was  to  select  terms  that 

inigllt*iiidicate  subdivisions  of  the  Domains,  and  still,  if  pos- 

si^l^lpfeserve  some  relation  with  chemistry,  upon  which  the 

IjMifiie  science  of  mineralogy  ultimately  depends.    In  Egypt, 

nnivereally  known  to  have  been  the  parent  country  of  che- 

*'^mistry,  the  smaU  provinces  or  districts  were  distinguished  by 

Njfeift;..  **  an  appellation  which  the  Greeks  have  translated  Nomes, 

.*.J'.*'      from  a  word  simply  impl3ring  divisions.    But  the  word  may 

^     '\'         be  said  to  have  remained  sacred  to  Egypt,  not  having  been 

,  *'.•''  transferred  to  the  provinces  of  any  other  country.    This 

.  *•%'  '  word  had  also  the  advantage  of  subdivisions  easy  to  the  me- 

•'.,  J^2JJJJ|[   mory,  in  Hyponome  and  Micronome,  implying  greater  and 

lesser  subdivisions  of  the  Nome. 

Such  were  the  reasons  for  the  preference  of  this  arbitrary 
term  to  any  other  arbitrary  term  -,  and  as  it  cannot  be  too 
often  repeated  that  the  chief  use  of  any  system  of  natural 
history  is  to  assist  the  memory,  it  will  perhaps  be  difficult  to 
find  a  term  less  objectionable ;  at  least,  though  the  plan  has 
been  deeply  reconsidered  for  many  years,  none  such  has  arisen 
to  the  author :  but  perhaps  candid  disquisition,  and  literary 
collision,  may  produce  some  more  appropriate  appellation, 
which  he  would  be  the  first  to  adopt,  having  no  view  but  the 
advancement  of  the  science.  Even  in  lithology  and  metal- 
logy,  Nomes  will  be  found  preferable  to  the  Groups  or  Fa- 
milies of  the  Werncrians,  denominations  chiefly  belonging  to 
animated  nature  3  and  the  clear  metallic  divisions  of  Thom- 
son, Alloys,  Sulphurets,  Oxyds,  and  Salts,  may  well  be  styled 
Nomes;  for  the  term  being  arbitrary  there  can  be  no  ob- 
jection to  its  occasional  introduction  even  under  Domains 
which  are  substantial. 
Terms  some-  Above  all  it  must  not  be  forgotten,  that  in  no  science, 
^  except  those  that  are  mathematical,  can  the  terms  admit 

mathematical  precision.  In  the  other  kingdoms  of  natural 
history  it  is  well  known  that  disputes  frequently  arise  whe- 
ther a  new  object  form  a  genus,  a  species,  or  a  variety. 
How  much  more  vague,  therefore,  must  be  the  language  of 
mineralogy,  which  depends  on  the  infinite  modifications  of 
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goagtej  the  names  are  aknost  always  general,  that  is  to  say, 
▼ague  expressions  for  objects  of  the  same  similitude,  howerer 
distinct.  An  oak,  a  beech,  a  linden,  a  yew^  a  pine,  a  fir, 
will  all  at  first  be  called  a  tree;  then  the  oak,  the  beech,  the 
Bnden,  will  all  be  called  oaks,  till  th^  be  distinguished  from 
the  others,  which  will  be  called  pines.  But  particular  names 
will  only  be  found  in  an  advanced  state  of  society,  after  com- 
parisons and  examinations  3  and  the  number  has  been  always 
increased  in  proportion  as  nature  is  more  studied  and  better 
known;  and  the  more  it  is  examined  and  compared,  the 
more  abundant  will  be  the  proper  names  and  peculiar  deno- 
minations. But  when  we  are  now  presented  with  general 
terms,  that  is  genera,  it  is  to  send  us  back  to  the  A  B  C  of 
knowledge,  and  recall  the  darkness  of  the  in&ncy  of  nations. 
Ignorance  has  created  genera,  science  has  produced,  and 
always  will  produce,  proper  names ;  and  we  are  never  afraid 
to  augment  the  number  of  particular  denominations  when 
we  wish  to  designate  different  objects." 

This  eloquent  author  was,  however,  too  inimical  to  systems 
of  nomenclature  on  the  Ldnnsean  plan;  and  hb  observations 
may  be  considered  as  chiefly  applicable  to  mineralogy,  in 
which  the  arbitrary  divisions  have  been  so  often  confounded, 
as  has  already  been  explained  in  the  general  introduction  to 
thb  work.  The  most  severely  scientific  writer  on  mineralogy 
^Miy*^  IS  Haiiy,  but  even  he  has  been  obliged  repeatedly  to  change 
the  subdivisions ;  for  in  the  first  class  he  has  genera,  in  the 
second  only  species;  in  the  third  there  are  two  orders;  in 
the  fourth  three  orders,  and  every  metal  forms  a  genus.  Nay, 
as  already  stated,  he  has  changed  the  very  foundation  of  his 
plan,  ha\-ing  formally  abandoned  the  integrant  molecule, 
which,  as  he  supposed,  constituted  the  species,  for  the  primi- 
tive form,  as  he  confesses  that  he  was  often  deceived  by  the 
integrant  molecule*.    This  mdecule  was  the  invention  of 

*  Hu  aTgaxncnt  that  cr)'stt]i  mrable  ^  flowers  of  f^ltnti,  ts  »  rriterion  of 
sprrirt,  is  not  just,  the  ci]fttab  being  oftctt  diflcRut  iam  the  tnbttance,  qouu 
in  UnMstooei  baiytet  m  gnmio^  <cc.Skie. 
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Dr.Dayy^       '*  In  the  oondudiDg  lecture^  Dr.  Bary  stated,  that  the' 
obier?atioD8.  ^ig^gg^j^  of  ]^va  from  volcanoes  was  one  of  the  firincipal 

operations  by  which  nature  supplied  the  waste  of  rocks^  and 
tte  destruction  of  the  land  noticed  in  his  former  lectures. 
The  agency  of  volcanoes  in  the  production  of  islands^  and  the 
increase  of  continents,  is  more  extennve,  than  those  who 
lende  at  a  distance  from  their  influence  are  disposed  to  admit. 
Prooft  of  this  may  be  traced  in  the  islands  and  shores  of  the 
Mediterranean,  in  the  continent  of  America,  and  in  Asia» 
and  in  other  parts  of  the  globe.  Nearly  the  whole  of  Sicily, 
and  the  southern  parts  of  Italy  and  France,  ofifer  evidence  of 
their  volcanic  origin ;  and  Rome,  which  has  by  ancient  writera 
been  proudly  styled  the  *'  Eternal  City,"  is  built  on  the  crater 
of  an  extinct  volcano.  The  phenomena  attending  the  erup* 
tbn  of  volcanoes  were  described  from  Hamilton,  Dolomieu, 
Spalanzani,  and  others,  who  had  been  present  during  the 
eruptions  of  Etna  and  Vesuvius. 

''The  convulsion  of  the  solid  ground,  the  loJFty  columns  of 
flame,  smoke,  and  vapour,  the  tremendous  explosions,  the 
tonfents  of  rain,  and  the  thunder  and  lightning,  which  ac- 
eoioipany  the  eruption  of  lava,  all  indicate  that  the  immediate 
eifiise  is  the  expansion  of  steam  and  hydrogen  gas,  which  in« 
flames  when  in  contact  with  the  atmosphere.  The  doctrine 
of  a  central  fire  was  unsupported  by  proof  or  analogy:  did 
such  a  fire  exist  its  effects  must  be  felt  at  the  sur&ce,  even 
if  it  had  to  pass  through  the  most  imperfect  conductors  of 
heat. 

^'  To  ascertain  the  cause  which  produced  the  expansion  of 
fBpour,  and  the  other  phenomena  of  vdcanoes,  we  must 
examine  the  products  of  these  august  operations  of  Natural 
Chemistry.  If  we  observe  a  fire  at  a  distance,  and  are  able 
to  collect  its  products,  we  may  thence  determine  the  nature 
of  the  substances  which  have  heen  in  a  s^te  of  combustion. 
The  products  of  volcanoes  are  hydrogen  gas,  vapour,  and 
lava,  of  which  lava  is  a  compound  of  the  earths,  the  alkalies, 
and  the  oxyd  of  iron^-*In  his  former  lectures.  Dr. 'Davy  ob* 
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Mr.  Watt  hflMrkig  fiised  a  large  quantity  of  basalt,  in  the 
centre  of  the  mass  which  was  slowly  cooled,  the  crystals  of 
basalt  were  large ;  but  they  grew  less  as  they  approached  the 
suriacej  which  was  amorphous  and  Titrified. 

^'  The  lava  emitted  firom  volcanoes  is  speedily  decomposed 
by  the  action  of  moisture  and  the  atmosphere,  and  forms  the 
most  fertile  soils.  No  countries  are  more  productive  than 
those  in  the  vicinity  of  volcanoes,  if  below  the  line  of  per- 
petual snow.  The  volcanic  island  of  Santorin,  which  was 
raised  in  the  Archipelago  in>  one  night,  in  the  year  1770^  is 
now  in  part  covered  with  a  luxuriant  vegetation,  and  no 
eountry  in  £urope  is  more  productive  than  the  lower  decli- 
vities of  Etna. 

"  The  operations  of  nature  are  on  a  scale  too  extended  to 
be  measured  by  days  or  years :  they  require  ages  to  produce 
their  fiill  efifect.  What  appears  destructive  and  desolating  at 
the  first  view,  is  found  on  a  more  comprehensive  examination 
to  be  attended  with  permanent  advantage.  The  lava  and  the 
ashes  which  burned  Herculaneum  and  Pompeia,  have  fur- 
nished abundant  harvests  for  fifteen  centuries.  The  evils 
that  nature  inflicts  are  transient,  but  her  benefits  are  of  last- 
ing duration.*' 

It  is  unnecessary  to  warn  the  reader  that  this  extract  is  not 
from  the  hand  of  the  excellent  author,  and  that  of  course  it 
is  only  the  general  current  of  the  ideas  which  deserves  atten- 
tion. But  as  the  Germans  have  too  much  restricted,  or 
rather  annihilated,  the  influence  of  volcanoes,  it  seems  here 
Space  of  to  be  rather  too  much  enlai^ged :  for  if  we  suppose  two  hun- 
sppeiuuicei.  ^^  existing  volcanoes,  and  compute  the  medium  of  their 
agency  at  thirty  miles  each,  the  amount  will  be  six  thousand 
square  miles,  or  at  the  most  equal  to  the  island  of  Sicily, 
about  .seven  thousand  two  hundred.  But  the  extinct  vol- 
canoes would  probably  more  than  double  th|^xtent  j  and  it 
seems  certain  that  in  the  chaotic  and  ancient  state  of  the 
globe,  before  the  component  substances  had  acquired  their 
present  solidity  and  temperature,  numerous  volcanoes  must 
have  existed,  which  have  been  totally  and  radically  extinr 
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great  purpases  of  nature;  we  behold  the  one  employed  ir 
the  individual  combination  of  substances,  the  other  in  thi 
general' arrangetnent  of  the  whole.  We  behold  the  contradic< 
lory  opinions  of  theory,  and  the  diversity  of  appearances  ix 
nature,  connected  and  harmonizing  with  the  truths  of  ma 
dem  chemistry !"  * 

Nor  must  it  be  foi^otten  that  our  ideas  of  a  chaotic  stat< 
seem  to  be  confined  to  this  globe  only,  instead  of  being  ai 
least  extended  to  our  solar  system.  And  if  we  conceive,  witl 
La  Place,  that  the  planetary  bodies  were  formed  by  the  con 
cretion  of  an  aeriform  fluid,  emanating  from  the  sun,  whicl 
derives  its  splendour  from  the  Deity,  the  fountain  of  light 
human  imagination  can  never  conceive  the  universal  efier 
▼escence  and  developement  of  various  vapours  and  gases 
which  must  have  appeared  in  the  primeval  universe.  But  ii 
this  and  other  grand  ide&s  the  prince  of  modern  philosopher 
will  ever  be  foimd  to  lead  the  way,  having  thus  cxpresso 
himself  in  his  immortal  Pbincipia.  "  The  vapours  whic] 
arise  from  the  sun,  the  fixed  stars,  and  the  tails  of  comets 
may  fall  by  their  gravity  into  the  atmospherqp  of  the  planets 
where  they  may  be  condensed  and  converted  into  water  am 
humid  gases ;  and  afterwards  by  a  slow  heat  graduate  inb 
salts,  and  sulphurs,  and  tinctures,  and  mire,  and  mud,  an< 
day,  and  sand,  and  stones,  and  corals,  and  other  earthy  sub 
stances  *'t  Did  not  thb  eagle  of  intuition  thus  foresee  th< 
pneumatic  chemistry  ? 

The  important  geological  observations  of  Dr.  Davy  on  th 
subject  of  volcanoes  also  excite,  and  may  authorise,  som 
other  general  remarks  on  the  theory  of  the  earth,  which  wil 
not^  it  is  hoped,  be  found  wholly  digressive. 


*  Sketch  oft  New  Demonstfation  of  Nature,  London  1810,  Sfo. 
■  f  VapoTft  sntem  qui  ex  tole,  et  itellit  fixif,  etcaudis  oometinim  oriuntui 
inridere  possunt  per  gravitatem  muud,  in  atmosphsena  planetarum ;  et  ibi  coi 
denaari,  et  conveni  in  aqnam  et  spiittua  humidoa :  et  tubinde,  per  calorem  lei 
turn,  in  sales,  et  sulphnra,  et  tinctnras,  et  limum,  et  lutum,  et  aigillam,  < 
•reDam,  et  lapides,  et  coraUa,  et  subetantiaa  alias  terrettres,  paullatimmigfare. 

MtWTON  Princ,  ptrl  ii.  pn^  49. 
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however^  from  the  external  constitution,  the  predominant 
central  substances  are  iron  and  silex,  or  the  metal  of  silex. 
For  silex  itself,  as  already  explained,  is  frequently  a  new  pro- 
duction, found  in  the  straw  of  graminous  plants  and  the 
bark  of  the  bamboo.  Nay,  pebbles  of  quartz  are  found  in 
the  bamboo  itself;  and  often  of  the  size  of  a  pea  in  the  eggs 
of  the  ostrich'*^.  ^ 

FerTara*8  Ferrara's  able  account  of  the  volcanoes  of  Sicily  has  also 

theory.  ,  , 

opened  some  new  geological  ideas.     In  one  passage  he  thus 

expresses  himself:  **  The  natural  philosopher  who  has  ex- 
plained the  formation,  that  is,  the  condensation  and  consoli- 
dation, of  the  globe,  and  the  inequalities  of  its  surface,  as 
being  produced  by  operations  arising  from  an  innate  power 
in  matter,  from  a  power  most  generally  diffused,  from  a 
power  to  which  nature  has  put  no  limits  of  action  upon 
the  spot  which  we  inhabit,  but  at;  the  same  time  destined 
to  bind  all  the  parts  of  the  universe  together,  in  order 
to  form  a  well-regulated  whole;  in  a  word,  by  gravita- 
tion: it  would  seem  that  he  approaches  nearer  the  veri- 
similitude of  causes :  he  does  not  leave  the^rth  in  order  to 
explain  the  facts  which  are  found  in  it ;  he  has  not  created 
extraordinary  powers ;  but  has  attributed  all  the  phenomena 
to  agencies  which  still  operate,  although  upon  another  scale, 
but  which  would  renew  the  same  phenomena,  if  they  were 
conducted  under  the  same  circumstances.  From  what  I  have 
said  it  may  be  understood  that  my  opinion  is  with  those  whp 
suppose  that  this  globe  was  formed  of  materials  which,  bein^ 
first  diffused  in  a  fluid,  were  thence  deposited  successively, 
and  which  occasioned  all  the  disorder  which  we  observe  oq 
the  surface  by  the  sinking  of  some  parts,  while  others  remain 
elevated  in  their  original  site  and  level.  Burnet,  who  not 
long  since  started  this  grand  and  perhaps  ancient  idea,  has 


*  See  Burow*!  Cape  of  Good  Hope.  Breislak,  ii.  305,  may  be  contulted 
for  the  djtsolution  of  silex,  which  he  tays  is  effected  by  water  impregnated  with 
caloric,  soda,  and.  sulphtir  in  a  state  of  faponr.  Kirwan,  i.  1 55,  says,  oxyd  of 
iron  with  microcosmic  salt  yields  t  pale  green  glass,  that  is,  a  siliceous  substuic*. 
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the  other.  Such  is  the  mountainous  mass^  tennhiating  ix 
the  summits  upon  which  stands  the  village  of  Carlentini 
To  suppose,  with  Dolomieu,  that  the  lava  pressed  thitmgl 
the  Tale,  whence,  rising  bj  the  side,  it  arrived  at  the  top 
without  having  passed  to  the  other  side,  is  to  suppose  an 
order  of  things  which  can  never  have  existed,  at  the  epocl 
when  the  lava  was  fluid.  In  &ct,  this  division  does  not  exisi 
when  you  proceed  towards  the  west,  above  Lentini,  when 
the  lavas  cover  all  parts,  that  is,  the  volcanic  stratum  cover 
all  that  extent.  The  same  phenomena  are  observable  in  th< 
inountains  of  Canzaria,  near  Vizzini,  and  in  some  which  an 
in  the  plain  of  Marineo,  beyond  Licodia.  In  all  these  strati 
form  mountains  the  position  of  the  strata  of  similar  material 
corresponds  firom  one  mountain  to  another  5  a  circumstano 
which  may  be  estimated  by  the  eye,  where  the  breadth  of  thi 
talleys  is  not  too  great.  This  circumstance  demonstrates  th< 
chaiacter  d  the  revolutions  which  ha\e  produced  these  in 
equalities."  *  He  afterwards  proceeds  to  state  the  sinking  o 
a  part  of  a  mountain  in  1536,  and  the  catastrophe  whicl 
happened  at  Nicosia  about  1750,  when  a  fourth  part  of  th< 
dty,  with  the  convent  and  churches  of  the  Capuchins,  sun] 
in  one  day,  so  that  nothing  could  be  seen  but  the  tops  0 
the  buildings,  and  of  the  trees ;  but  the  people  escaped  b; 
stepping  out  of  the  windou-s.  In  1740  the  town  of  Salem 
soflfered  the  same  misfortune ;  and  in  1790^me  lands  suni 
Hear  S.  Blaria  di  Niscemi.  He  also  states  that  the  people  c 
a  place,  a  few  miles  to  the  west  of  Catania,  thirteen  years  ag( 
could  only  see  the  top  of  the  cupola  of  the  Benedictine  mo 
nastery  of  that  dty,  the  prospect  having  been  impeded  h 
the  lava  of  1669,  but  now  the  entire  cupola  is  seen,  tb 
chalky  soil  under  the  lava  having  subsided  f. 

Berhaps  this  doctrine  of  subsidence  might  of  itself  explau 
the  inequalities  and  other  phenomena  of  the  earth*s  surface 
without  having  recourse  to  any  concussion  of  a  satellite  o 
other  body.    The  summits  of  basalt,  and  the  caps  of  lime 

•  For.  376.  t  Few.  378. 
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reBQlting  fh>in  the  rupture  of  the  beds,  at  the  time  of  the 
vast  subsidence  which  sunk  the  former  continents,  and  pro- 
duced the  new  concavity  of  the  ocean. 

These  theories  may  be  compared  with  the  Wemerian  and 
Huttonian,  and  that  of  Ferrara,  founded,  as  he  says,  on  that 
of  Burnet.  The  rocks  having  been  hitherto  considered  as 
the  chief  province  of  the  geobgist,  it  is  hoped  these  few  cur- 
sory remarks  will  not  be  found  foreign  to  the  purpose.  But 
Petralogy,  as  already  observed,  has  little  more  connexion  with 
Geology  than  its  sister  sciences  Lithology  or  Metallogy; 
and,  like  them,  can  only  be  regarded  as  an  introduction.  In 
which  point  of  view  these  observations  may  not  be  found 
unuseful  to  the  student.  But  it  b  time  to  return  to  the  de- 
scription of  the  Accidential  Domains,  an  accurate  knowledge 
of  which  may  be  regarded  as  peculiarly  indispensable  to  any 
system  of  geology,  such  theories  having  so  often  confounded 
the  pride  of  human  science.  The  more  humble  sage  will 
perhaps  be  contented  with  the  knowledge  of  the  substances 
themselves,  and  prefer  what  Gibbon  calls  a  learned  igno- 
rance to  any  geological  theory. 


« A.  jjasaiiin,  with  Earthy  Felspar    . 

VII.  Basaltin,  with  Siderite    

VIII.  Basaltin,  with  Silex    

IX.  Basaltin y  with  IVacken    

X.  Basaltin,  with  Steatite    

XI.  Slate,  wUh  SUex 

XII.  Slate,  with  Mc^neiia 

XIII.  8kUe,wUhLime   

XIV.  Quartz,  with  Iron  

XV.  Quartz,  with  Boioitin    

Xyi.  Quartz,  wUh  Slate 

XVII.  Quartz,  with  FeUpar 

XVIII.  KeraUte,  wUh  Chlante 

XIX.  Schistose  KercUite  and  Slate  

XX.  Schistose  Keralite  and  Limestone 

XXI.  Steatite,  with  Argil   

XXII.  OUiU,  with  Silex 

XXIII.  Serpentine,  with  SiderUe  

XXIV.  Serpentine,  with  Basaltin  , 

XXV.  Limestone,  with  Argil   , 

XXVI.  Limestone,  with  Gypsum    

XXVII.  Limestone,  with  SHex 

XXVIII.  Gypsum,  with  Marl 

XXIX.  Gypsum,  with  Silex 

DoMAiv  IX.    Anomalous. 

NomeL  Miagite  

II.  Niolite  
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ranged  granite,  gneiss,  porphyry,  amygda^ 
lite,  bricia,  and  sand-stone ;  and  the  reader 
will  be  surprised  to  find  what  various  and 
discordant  objects  are  united  under  these 
vague  appellations.  Mr.  Kirwan  has,  in 
like  mannerj  two  titles  of  Aggregated  and 
Derivirfive.  Stones :  the  other  rocks  being 

^^^*  X)au|ftH^S'«upplied  BrochaQt  .vijl^  a 
short  account  of  rocks  upon  the  plan  of 
the  Wernerian  geology,  or,  as  it  is  called, 
geognosy,  not  by  the  most  fortunate  term, 
for  the  Gnostics  have  been  celebrated  for 
sixteen  centuries  as  only  pretenders  to 
knowledge.  But  Werner  is,  on  the  con- 
trary, the  most  able  and  sagacious  observer 
that  the  science  has  ever  produced;  and 
his  observations  will  continue  valuable  to 

r 

the  latest  posterity.  His  reputation  can- 
not be  injured  even  by  the  insolent  tone .  of 
his  disciples,  who  seem  to  say,  "  Are  we 
not  sons  of  the  wise,  and  shall  not  kqow- 
ledge  die  with  us  ?"'  Daubuisson  has  how- 
ever treated  this  subject  with  great  modesty 
and  accuracy.    The  fault  in  the  plan  is. 


s 


ooM Attr  Tif.   eoMPosmu 


s 


^ 


fttnicted :  the  stones  must  not  only  bie 
hewn  out  of  the  quarry,  but  most  accur» 
lately  squared,  before  the  temple  can  be 
erected.  But  true  science  and  theory  are 
so  completely  opposite,  that  any  attempt 
to  blend  them  has  always  defeated  its  ob-^ 
ject. 

To  Mr.  Jameson  we  are  greatly  indebted 
for  a  more  ample  account  of  the  Werneriah 
theory  of  rocks,  which  he  has  illustrated 
with  considerable  care  and  attention,  so  as 
to  form  by  far  the  most  complete  treatise 
on  the  subject  which  has  yet  appeared. 
But  an  infinite  number  of  rocks  occur  in 
nature,  which  have  neither  name  nor  local 
habitation  in  the  Wernerian  system,  nor  in 
the  Huttonian ;  though  no  science  can  be 
called  complete  without  enumerations  of 
all  its  objects,  and  in  the  present  instance 
one  neglected  rock  might  perhaps  suffice 
to  overture  a  theory.  The  greatest  mis^ 
foitune  in  liie  progress  of  human  know*? 
ledge  has  always  been,  that  theories  have 
been  constructed  before  facts  have  been 
observed.    The  theories  are  indeed  useful^ 


« 
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dr  rocks,  arising  from  local  rdationf ,  must 
always  be  regarded  as  empyrical,  and  will 
often  prove  wholly  erroneous.  That  great 
^SSS^  observer,  Saussure,  found,  in  the  ample 
scene  of  the  Alps,  that  he  was  farther  re^ 
moved  from  the  formation  of  a  theory^ 
after  the  sedulous  labour  of  forty  yearst 
than  at  the  beginning ;  that  instead  of  aiij 
regular  plan  or  order,  he  found  perpetual 
contradictions,  in  the  assemblage  and  oo» 
alescence  of  substances,  that  seemed  to  be 
wholly  remote  and  dissimilar.  ^^  It  may 
well  be  affirmed,''  says  he,  ^^  that  there  is 
nothing  certain  in  the  Alps,  but  their  v»» 

riety Sometimes  the  skirts  arecsl^ 

careous,  sometimes  magnesian.  The  ceoi^ 
^  tres  and  highest  summits  are  here  of  mass«> 
ive  granite,  there  of  a  calcareous  mica  slate  2 
sometimes  of  magnesian  stones,  sometimes 
of  gaeiss :  if  the  beds  be  considered,  here 
they  are  vertical,  there  hcnizontal;  hers 
their  inclination  follows  the  slope  of  the 
mountain,  there  quite  the  contrary,''*  We 
may  add,  from  more  recent  observatioiiSt 

*  1^301. 
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it  has  already  been  explained  that  felspar 
and  quartz^  united  with  siderite  or  mica, 
or  with  both,  are  iiidispensable  attributes 
of  that  substance.  The  mica  may  pass  to 
micarel,  or  even  steatite;  and  the  appear* 
ance  of  schorl  or  garnets,  not  to  menticm 
the  gems,  cannot  be  considered  as  altering 
the  nature  of  the  substance. 

But  the  name  granite  has,  on  the  con^ 
trary,  by  Gmelin  and  many  other  writers, 
been  extended  to  almost  eveiy  aggregation 
that  can  be  conceived.  Such  heteroge* 
neous  aggregations  are  here  arranged  un- 
der the  name  of  Composite  Rocks ;  while 
some,  as  that  beautiful  rock  called  the  Cor* 
sican  granitel,  are  placed  among  the  Ano* 
malous,  as  departing  from  the  usual  rules 
observed  by  nature. 
saiM^tw  The  latter  six  great  divisions  of  the  rocks, 
^^^£2?  being  derived,  not  from  the  nature  of  the 
substances  themselves,  but  from  accidences 
or  circumstances,  may  be  called  acci* 
DENTiAL,  or  circumstantial;  while  the 
former  divisions  are  substantial.  The 
chemical  Mode  therefore,  so  essential  ii^ 
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more  essential  than  the  nature  and  power 
of  the  substances  combined,  as  appe^^rs 
from  an  infinite  number  of  analyses,  it  can« 
not  be  admitted  into  these  new  divisions, 
derived  from  accidentia!,  and  not  from  sub- 
stanttal,  differences,  as  has  been  just  men- 
tioned ;  and  the  inferior  terms  being  equally 
objectionable,  the  adoption  of  a  new  appel- 
lation becomes  indispensable.  The  word 
None.  Nome  has  been  adopted,  ^  short  and  con- 
venient, and  as  applied  by  the  Greek 
writers  to  the  distiicts  of  Egypt,  the  first 
country  where  chemistry  and  mineralogy 
appear  to  have  been  studied.  It  is  there- 
fore not  only  of  classical  authority,  but  has 
an  afiSnity,  so  to  speak,  with  the  parent 
country  of  the  sciencie,  and  thus  prejsenta 
scientific  recollections*.  The  author  has 
the  greatest  aversion  to  unnecessary  ne^ 
ology,  the  chief  use  of  language  being  to 
be  understood,  and  that  the  thoughts  may 
be  accurately  perceived,  as  flowers  or  fruits 

*  The  word  in  all  iU  relations  seems  strictly  Greeks  and  b  pro- 
bably  only  a  translation  of  a  Coptic  word^  especially  as  Strabo  in- 
forms  US  that  the  Nomes  were  divided  into  Toparchies. 


IS 


BTPONOMB   I. 

Garnet,  in  a  base  of  sidcrite. 


BYPONOHB   It. 


Siderite,  in  a  base  of  garnet. 

Sidcrite,  with  garnet  rock,  from  Scotland. 
The  same,  from  Sweden. 


NOME  II.    SIDERITE,  FELSPAR,  GRAPHITE. 

A  little  chain  of  rocks,  amidst  the  eternal 
snows  of  Mont  Blanc,  consists  of  laminar  black 
or  green  siderite,  felspar,  and  graphite,  with  a 
little  quartz  and  mica*. 


NOME  III.    SIDERITE,  UNCTUOUS  QUARTZ, 
PYRITES. 

Mont  Broglia,  a  southern  spur  of  Mont  Blanc, 
is  of  a  stone  softer  than  granite,  being  a  mixture 
of  siderite,  felspar,  mica,  unctuous  quartz,  and 
pyrites  f. 


^4  V9HAIM  Tu*    etm^omm. 


NOME  VI.    MICA  AND  ACrUrOTE. 

A  composition  rather  uncommon,  bat  found 
in  primitive  regions,  abounding  in  miea  sA«te. 
Mica  and  actinote,  (rom  Moont  St  Oothard. 


NOME  Vn.    ACTHNOTE,  SIDERITE,  MICA. 

A  oompostte  rock  of  delphinite  or  actiuole^ 
greenish  siderite,  felspar,  and  white  mics^  all  in 
little  grains  or  plates*. 


NOME  Vm.    QUARTZ,  SIBERITE,  OXYD 

OF  IRON. 

.  A  rock»  composed  of  quarts^  siderite,  iiitca^ 
and  oxyd  of  iron ;  together  with  a  tabular  §d^ 
spar,  which  he  calls  aarddine^  a  substance  in  silkjr 
tufts,  which  he  calls  desmine,  and  another  reteai^ 
bling  spinel,  which  he  calls  spinelan,  was  dis- 
covered by  Nose  on  the  banks  of  the  lake  of 
Laach,  near  Andernach.  See  his  mineralogy  of 
the  mountains  of  the  Rhine,  quoted  in  the  Jour* 

•  SauM.  §  1203. 


J 
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NOME  Xil.    FELSPAR,  QUARTZ,  TALC. 

This  noble  rock  contains  plates  of  splendid 
talc»  varying  in  size  from  half  an  inch  to  mapy 
feet  in  diameter.  It  chiefly  occurs  in  the  Ura- 
lian  mountains,  whence  talc  has  sometimes  been 
called  Mnscovy  glass. 


NOMEXm.    FELSPAR,  FlBROlJS  SiDERITE. 

A  rock  in  confused  veins  of  felspar,  white 
mica,  and  green  fibrous  siderite  ^. 


% 


NOME  XIV.    FELSPAR,  CALCAREOUS  SPAR- 

• 

A  rock  of  great  rarity,  and  seldom  occurring 
except  in  die  ejections  of  Mount  Vesuvius, 
which  also  affords  a  composite  stone  of  felspar, 
gametic,  aiid  actinote  s  with  other  aggregations 
on  which  it  would  be  tedious  to  enlarge.  Nor 
IS  it  certain  that  they  occur  in  such  masses  as 
to  constitute  rocks.  Many  may  be  mere  para- 
sites or  vein  stones. 

•  Sauss.  §  1359. 
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colour  of  the  chalcedony  is  a  bluish  grey;  but  it 
also  appears  of  a  yellowish  white,  and  often  co- 
vered with  ferrugiaaus  rust.  Sometimes  there 
are  zones,  concentric  and  in  festoons,  of  a  paler 
colour.  The  fracture  is  Tarious,  sometimes  nni- 
Ibrai,  sometimes  scaly,  sometimes  a  little  con- 
choidal;  and  its  hardness  is  such  that  the  file 
cannot  touch  it.  It  id  coeval  with  the  granite, 
for  nodules  of  granite  may  be  found  in  the  chal- 
cedony, as  well  as  the  contrary.  These  granitic 
ii9^W9  CQutain  v«7  little  mica,  but  abundank 
felspar,  yellow  or  reddish,  and  quartz,  of  which 
the  aspect  sometimes  approaches  that  of  the 
chalcedony.  The  pyrites  is  interlaced  in  a  re- 
marksible  manner,  being  in  plates  nearly  regu- 
lar, a  quarter  of  a  line  in  thickness,  and  about 
five  or  six  lines  in  length.  These  plates  cross 
each  other  in  certain  places,  in  every  direction. 
Each  of  the  plates  is  included  in  a  kind  of  sal- 
band,  of  a  breadth  equal  to  that  of  the  plate,  of 
a  deeper  coloured  chalcedonjr  than  the  rest  of 
the  stone.  The  pyrites  is  of  a  pale  brass  co^ 
four,  and  granular  fracture,  but  decomposes  in 
the  air>  so  that  its  beauty  only  becomes  ap* 
parent  on  a  fresh  fracture*. 

^  SiUBMre  aftorwatds  discovgrcd  afaundanM  of  chalgwdony  is 
the  granites  and  gneiss  of  the  plains,  and  particularly  in  the  ancient 
Bourbonnois.    Sob  tofoe  v.  p.  xi. 


\ 
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NOME  XVm.    GRANITE  AND  UME-STOJIE. 

This  mixture^  like  most  of  the  others,  appears 
in  the  Alps. 

HTPONOMB  I. 

Granite,  with  lime-stone. 

I 

Micronome  1.    Gneiss,  with  lime-stone. 


Veimof 

granite  in 

•late. 


NOME  XIX.    GRANITE  AND  SLATE. 

Slate^  by  some  called  argillaceous  schistns,  is 
sometimes  found  blended  with  granite,  though 
in  general  it  rather  seems  to  form  a  distinct  line ; 
and  It  commonly  rests  on  granite,  as  being  of  a 
more  recent  formation.  The  veins  of  granite 
that  run  through  slate  have  afforded  matter  of 
discussion  to  various  theorists,  who  thence  argue 
that  the  granite  is  of  more  recent  formation,  or 
at  least  that  they  are  both  coeval.  It  has  been 
affirmed  by  some,  that  what  is  called  granite,  in 
such  instances,  is  of  an  imperfect  form,  being 
either  granitel  of  two  substances,  or  the  mica 
not.  in  its  usual  state  of  crystallisation.    Granites 


22  DOMilN  VII.      C^MPQflTB. 

ning  recess;  and  which  show  the  tendeBcy, 
common  in  this  sort  of  stone,  to  divide  itsdf  into 
fragments  of  even  sides. 

^'  Above  and  beneath  this  vein  there  are  others 
inore  narrow,  one  in  particular,  which  is  not 
above  half  an  inch  in  breadth,  and  is  prolonged, 
like  the  former,  for  a  space  of  seven  or  eight 
feet.  Some  of  the  little  veins  show  that  the 
*  beds  of  the  roche  de  come  have  subsided,  or  sunk 
unequally,  since  the  granite  penetrated  into  it ; 
for  they  seem  to  be  suddenly  interrupted,  and  ta 
begin  anew  a  little  higher  or  a  little  lower.  The 
firoadest  vein  seems  also  to  have  yidded  a  little 
in  some  parts. 

•^  These  veins  of  granite,  which  were  then 
new  to  me,  appear  to  throw  light  on  the  formar 
lion  of  that  stone.  For  to  any  man  a  little 
irersed  in  mineralogy,  it  is  almost  demonstrable 
that  this  granite  has  been  formed  in  these  veins, 
by  mere  filtration  of  the  waters,  which,  in  de- 
scending from  the  mountain  of  granite,  which 
hangs  over  these  schistose  rocks,  brought  down 
the  elements  of  that  mountain,  which  they  de- 
•  posited  and  crystallised  in  these  fissures.  When 
one  finds  the  slits  of  a  marble,  or  of  a  slate,  filled 
with  spar  or  quartz,  one  decides,  without  hesi- 
^  tation,  that  these  foreign  bodies,  or  parasitical, 

as  Linnaeus  calls  them,  have  been  brought  by 
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it  an  angle  of  80  degrees  inclining  towards  the 
west,  and  running  from  north  to  south. 

*^  There  I  found  a  vein  of  granite  21  inches 
in  breadth,  and  uncovered  for  a  length  of  about 
18  feet.  This  vein^  of  which  the  sides  are  pa- 
rallel^ traverses  the  layers  of  schistose  rock,  un- 
der an  angle  of  30  degrees,  and  forms  with  the 
horizon  an  angle  of  50  degrees,  with  the  same 
inclination  as  the  layers.  The  granite  which 
forms  this  vein  has  shrunk,  like  that  of  Valor- 
sine,  with  some  rectilinear  fissures,  which  cross 
each  other  irregularly.  There  are  seen  in  the 
same  rock  other  veins  of  granite,  of  a  less  con- 
siderable size,  the  largest  being  parallel  to  that 
which  I  have  described,  while  the  others  run  in 
an  oblique  direction. 

'<  I  observed  similar  veins  in  the  schistose 
rock,  at  the  foot  of  the  wall  of  the  city,  and 
under  the  path  which  accompanies  that  wall. 
One  of  them,  about  fourteen  inches  in  breadth, 
is  perpendicular  to  the  horizon,  like  the  layers 
of  the  rock.  It  passes  under  the  wall,  and  must 
enter  into  the  city.  Near  the  Saone,  and  within 
the  city,  is  a  quarry  of  granite,  which  was 
wrought  at  the  time  I  made  my  observations. 

'*  In  fine,  I  made  at  Semur,  in  Auxois,  an  ob- 
servation analogous  to  the  preceding,  and  which 
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gtnally  formed  in  the  ancient  ocean  that  covered 
the  earth ;  that  it  is  disposed  in  beds  or  layers, 
though  sometimes  very  thick  and  difficult  to 
discover,  especially  as  those  of  the  lower  moun- 
tains are  apt  to  split  into  fragments,  either  rhom- 
boidal,  or  at  least  with  flat  sides,  which  he 
ascribes  chiefly  to  the  mixture  of  argil  in  one  of 
his pUrres  de  come;  and  as  he  mentions  that  it 
is  frequent  in  these  granites,  he  must  mean  horn-* 
blende  or  siderite :  adding,  that  the  absence  of 
marine  bodies  in  granite,  gneiss,  &c.  affords  no 
proof  that  they  were  not  formed  under  water, 
the  most  ancient  ocean  probably  having  con« 
tained  no  animated  matter,  as  a  pure  infusion, 
for  example,  only  displays  animalcules  at  the 
end  of  a  certain  time. 

Scarcely  a  phenomenon  in  orology  has  escaped 
Saussure,  if  his  work  be  accurately  read.  Or  ra* 
ther  studied,  as  it  well  deserves;  and  what  is 
regarded  as  a  new  observation  may  be  here 
found,  namely,  the  elevation  of  the  veins  of 
granite  above  the  clay-slate,  which,  in  his  wide 
field  of  observation,  he  simply  accounts  for  by 
the  subsidence,  or  shrinking,  an  accident  com* 
mon  to  clay;  not  to  mention  the  greater  soft- 
ness of  the  substance,  which  may  more  easily 
be  worn  down  by  the  weather.  Nor  is  it  incon- 
ceivable, on  the  other  hand,  that  those  veins 


TITE. 


T^e^.  oneoftheweste, 
posed  to  be  steatite. 

In  the  same  interesting  i,l, 
"•='«=-P~''"y.n.er.eiL. 

ayPONOMB    I 

»'"'>'',  ".i*  veins  of  „„^ 

ayPONOMB   II 

^iUi  spots. 
''OMEXXV.   UME-SroNE 

'  portion.    I 
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NOME  XXVI.    UME-STONE,  WITH  A) 
NOTE. 

e.  The  beautiful  rose-coloured  marble  of  Tirejr" 
not  only  contains  large  crystals  of  siderite,  some- 
times an  inch  anil  a  half  in  length,  of  a  black  or 
very  dark  green  colour,  but  numerous  other 
crystals  of  a  lighter  green,  which  every  candid 
observer  would  allow  to  be  the  same  substance^ 
with  a  slight  diversity  of  colour.  It  seems  now 
to  be  universally  allowed  by  the  most  skilful 
mineralogists,  that  actinote  is  only  a  diversity  of 
siderite,  with  a  greater  portion  of  magnesia,  an 
earth  which  singularly  afiects  the  green  colour. 
But  this  actinote  must  not  be  confounded  with 
the  epidote  of  Haiiy,  a  mistake  into  which  many 
writers  have  fallen,  whereas  the  latter  contains 
no  magttesia,  and  a  greater  quantity  of  lime*. 
Under  the  epidote  he  ranks  zoisite,  so  called 
from  Baron  Zois;  and  the  scorza,  or  greenish 
sand,  found  near  Muska.  in  Transylvania.  The 
sahlite  he  ranks  under  pyroxene,  or  augite. 
These  substances  are  mentioned  bepause  they 
have  been  supposed  to  have  been  found  in  the 
marble  of  Tirey,  which  sometimes  also  presents 

■  See  his  Talleau  compaToJiJ',  Paiia,  I8O9.  Svo.  DOks  51,  5S. 
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of  Queen  Christina.  The  space  where  it 
found  is  about  2000  fathoms  in  Jengtii,  but  its 
breadth  is  inconsiderable.  They  make  of  it 
tombsLones,  slabs  for  tables,  vases  for  butter, 
salt  cellars,  and  mortars;  and  the  sale  of  these 
different  articles  amounts  annually  to  about 
20,000  francs.  There  are  magazines  of  it  at 
Stockholm,  at  Gottenburg,  at  Carlskrona,  and  at 
Abo.  The  manufactory  employs  about  twenty 
workmen,  who  receive  each  two  Hvres  ten  sous 
(about  two  shillings]  daily ;  and  its  position  is 
fine  and  well  adapted  for  working,  as  it  is  near 
the  Baltic  sea. 

"  The  marble-quarry  of  Gillebeck,  in  Nor- 
way, is  seven  leagues  distant  from  Christiajia} 
but  as  the  marble  which  it  furnishes  is  saturated 
with  a  great  quantity  of  pyrites,  it  generally  be- 
comes decomposed  in  a  few  years.  The  great 
church  of  Frederick,  at  Copenhagen,  which  is 
unfinished,  is  built  with  this  marble,  I  have 
often  seen  some  pretty  tablets  of  it,  which  con* 
tained  garnets,  and  a  green  substance  called  ac- 
tinote." 

The  Tirey  marble  seldom  takes  a  fine  polish. 
Perhaps  by  a  mill,  or  a  steam-engine,  and  high 
friction  with  putty,  this  defect  might  he  reme* 
died.  But  granite  itself  seldom  admits  a  perfect 
polish,  owing,  as  in  tlie  Tirey  mnrble,  to  the 
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DOMAIN  VIII. 
DIAMICTONIC. 


XHESE  rocks,  in  which  the  substances? 
may  be  said  to  be  chemically  combined^ 
form  the  most  difficult  province  of  the 
whole  science^  and  might  deserve  a  sepa< 
rate  treatise,  like  the  Cryptogamia  of  the 
Botanists.  Siderous  earth,  for  example, 
may  be  found  so  intimately  and  equally 
combined  with  the  siliceous,  that  the  rpck 
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combioatioDS ;  while  those  of  calcareous 
earth  and  magnesia  are  far  more  rare.  In 
his  Geological  Essays  he  observes,  that 
stones  are  either  original,  as  granite,  or  de- 
rivative, as  sand-stone ;  while,  in  his  mine- 
ralogy, he  has  classed  sand-stone,  along 
with  granite,  among  the  aggregates. 

The  appellation  and  distinction  are  in 
fact  alike  fallacious.  That  a  red  sand- 
stone may  be  derived  from  the  detritus  of 
a  red  granite,  may  be  justly  admitted;  but 
this  affords  almost  the  only  example  of  a 
real  derivative  stone.  And  the  intimate 
combinations  of  which  Mr.  Kirwan  speaks 
are  so  far  from  being  derivative,  that  they 
oflen  belong  to  the  most  original  and  pri- 
mitive substances.  But  when  Mr.  Kirwan 
published  his  valuable  system  in  1794  (and 
the  last  edition  is  merely  reprinted),  the 
knowledge  of  rocks  was  extremely  con- 
fined, and  regarded  only  as  an  appendage 
to  mineralogy,  instead  of  forming  a  grand 
and  distinct  science,  a  rank  to  which  its 
dignity  and  importance  authorise  it   to 

■ 
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some  portioliB,  as  usual  in  the  infinite  variety  of 
nature,  liie  quartz  will  preponderate,  and  some> 
times  tlie  siderite.  Siiussure's  description  is  as 
follows : 

Giaieiitock.  "  'W'q  now  arrived  at  this  singular  rock,  which 
formed  the  object  of  this  excursion.  Its  supe- 
rior surfuce  inclines  to  the  east,  under  an  angle 
of  43  degrees.  It  is  this  surface  wliich  is  po- 
lished, and  in  so  bright  a  manner,  that  it  forms 
a  perfect  mirror.  In  some  parts  it  is  perfectly 
plane,  so  that  tables  might  be  cut  from  eight  to 
ten  feet  in  length,  and  of  a  proportional  breadth  } 
while  ill  other  parts  it  is  a  little  undulated,  bu( 
still  equally  polished.  It  is  here  veined  like  a 
marble;  there  marked  with  aii^'ii!;ir  .--jiutj,  like 
fragments  eiich;ised  in  a  base.  The  colour  va- 
ries, tile  ground  being  commonly  brown  or 
blackish,  atid  the  spots  of  a  pure  white;  some- 
times however  the  ground  itself  is  white.  This 
Stone  is  very  hard,  yielding  abundant  sparks 
under  the  flint,  whence  the  polish  resembles  that 
of  an  agate  or  a  jasper,  having  more  splendour 
than  tliat  of  marble.  The'wbite  parts  are  un- 
doubtedly of  semi-transparent  quartz^  infusible 
by  the  blow-pipe,  but  dissolving  very  speedily, 
and  with  a  lively  effervescence,  in  mineral  alkali. 

'■  The  black  parts   appear  of  two  kinds ;    those 

which   are  nearest  the  polished  surface  losing 


NOME  in.    SIDERITE,  WITH  FELSPAR. 

[FiRMiciTE,  from  Julius  Firmicus^  who  flou- 
rished under  CoDstantine  I.  and  first  mentions 
ilcheray, "  scientiam  alchemiiC*."] 

The  graustein  of  Werner  is  an  intimate  mix- 
ture of  siderite  with  white  felspar,  which  last 
often  predominates.  According  to  Mr.  .lame- 
son  f  it  contains  olivine  and  augite.like  basaltiD, 
and  sometimes  passes  into  that  substance.  It  is 
frequent  near  Vesurins,  and  in  some  other  parts 
of  Italy. 


NOME  IV.    SIDERITE.  WITH  EARTHY 

FELSPAR. 

[SvNEsiTE,  from  Sj^nesiux,  one  of  those  Greek 
philosophers,  in  F.gypt,  who  cultivated  this 
science,  A.D.  400.] 

This  combination  has  been  described  by  Saus- 
sure.     The  mixture  of  siderite  and  felspar,  in 

•  Malheseos  ill.  15.    Orosiiis  first  slates,  that  Dioclelian  burnt 
the  books  of  the  Egyptians. 
t  iii.  190. 
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NOME  VI.    BASALTIN,  WITH  EARTHY 

FELSPAR- 

[Gebrite,  from  Geber  (Abou  Moussa  Gia- 

B£R  ben  Haijam  al  Sofi),  the  first  of  the  Arabian 

chemists^  A,  D.  830.] 

'• 
Saussure  afterwards  describes  another  singular 

diamictonic  rock,  which  he  found  near  Mont 

Blanc. 

"  Fragments  of  a  remarkable  rock  are  after- 
wards observed;  its  colour  is  red,  inclining  to 
violet,  like  the  dark  lees  of  wine ;  it  is  not  schis- 
tose, but  in  hard  and  compact  masses ;  yields 
fire  with  steel.  In  the  fracture  its  grain*appears 
a  little  scaly ;  and  if  observed  with  a  lens,  it 
is  found  mixed  with  dull  grey  parts.  These 
parts,  softer  than  the  rest  of  the  rock,  become 
white  when  scraped  with  a  knife,  and  are  un- 
questionably oipierre  de  corne.  As  for  the  hard 
and  reddish  base,  it  seems  to  be  of  the  same 
nature  with  that  of  several  porphyries,  which 
have  been  improperly  classed  among  jaspers. 
The  blast  of  the  blow-pipe  discolours  and  melts 
it,  though  with  difficulty,  into  a  transparent 
glass,  strewed  with  small  bubbles.    This  cha* 
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NOME  Vni.    BASALTIN,  WITH  SILEX. 

[Ebensinite*  from  Eben  Sina,  or  Avioenna^ 
A.  J>.  1020.] 

The  siliceous  part  is  generally  felsite.  Ba^ 
saltin  sometimes  passes  into  a  more  siliceous 
substance^  which^  in  the  north  of  Ireland^  is 
schistose^  and  contains  ammonites.  It  is  rap- 
posed  to  be  a  detritus  of  the  basaltin,  mixed 
with  siliceous  particles  in  the  primeval  waters. 


NOME  IX.    BASALTIN,  WITH  WACKEN^ 

[Albert IT £,  fi*om  Albertus  Magnus,  A.  D. 
1220.] 

This  combination  sometimes  occurs  in  Sax- 
ony, and  other  basaltic  countries.  But  far  more 
generally  the  basaltin  is  separated  from  the 
wacken  by  a  positive  line. 
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considerable  part  of  the  combination ;  but  the 
rock  still  preserves  the  slaty  appearance. 


NOME  XII.    SLATE,  WITH  MAGNESU. 

[Valentinite,  from  Basil  Valentine  (his  real 
name  see  Dufresnoy,  i.  229)>  A.  D.  1410.] 

« 

.  This  substance  is  commonly .  to  be  distin- 
guished by  its  unctuous  or  silky  appearance^ 
The  magnesia  sometimes  assumes  the  form  of 
small  scales,  as  at  Holyhead,  where  it  is  also 
sometimes  invested  with  a  crust  of  foliated  steat- 
ite, and  sometimes  includes  masses  of  pure  talc 
and  amianthus*.  The  same  interesting  spot 
likewise  presents  schistose  siderite,  penetrated 
with  talc  or  micarel.  It  has  commonly  layers 
of  quartz  between  the  plates  of  siderite. 

HYPONOME   I. 

Level. 

HYPONOMB  II. 

Undulated. 

•  Kirwan  i.  38«. 


k 
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NOME  XV.    QUARTZ>  WITH  BASALTIN 

[ToRRiCELLiTE,  from  TarricelHj  A.  D.  1640 

This  is  a  scarce  rock,  and  may  rather  be  \ 
ferred  to  the  mixture  of  siderite  with  quartz. 


NOME  XVI.    QUARTZ,  WITH  SLATE. 

[Glauberite,  from  Glauber^  A.  D.  1650.] 

A  diamictonic  rock,  composed  of  quartz,  i 
pregnated  with  slate*. 


NOME  XVII.    q(UARTZ,  WITH  FELSPAR 

[GuERiciTE,  from  Otto  von  Guerick^  A.  1 
1660.] 

Saussure  has  described  a  rock  of  this  natur 
the  particles  being  so  combined,  that  it  coal 
not  be  said  to  belong  to  either  substance. 

•  Sauss.  §  ig65. 
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NOME  XXI.    STEATITE,  WITH  ARGIL. 

[Stahlite,  from  Stahl,  1700.] 

Dr.  Babington  informs  us^  that  this  substance 
is  harder,  and  less  unctuous,  than  common 
steatite,  and  has  an  earthy  smell  when  breathed 
on.  That  of  Cornwall  is  of  a  dark  olive-gre^n 
colour,  and  slaty  texture*. 


NOME  XXII.    OLUTE,  WITH  SILEX. 

[Pott  A  LITE,  from  Potty  of  Berlin,  who  first 
analysed  stones  and  earths,  1730.] 

This  kind  is  described  by  Mr.  Kirwanf.  The 
quartz  is  in  many  parts  visible  in  the  veins,  and 
the  lustre  approaches  that  of  graphite. 

•  Cat.  St.  Aubyn,  p.  118. 
t  i.  376. 
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Pyrenees^  which  from  its  remarkable  structure 
however  may  partially  be  classed  among  the 
Anomalous  Rocks.  Its  decomposition  in  the 
air^  so  visible  in  the  pillars  of  the  palace  at  Tri- 
anon,  is  owing  to  the  mixture  of  argil,  which 
imbibes  moisture*  Karsten,  in  his  description 
of  Leske*s.  Museum,  mentions  granular  lime- 
stone, mixed  with  clay-slate,  from  Kunnersdorf, 
in  Upper  Lusatia. 

HYPONOME   I. 

M^rVlQ  of.  Campan,  &c. 
1  Micronome  1.    Lime-stone,  with  argil. 


NOME  XXVI.    LIME-STON15,  WITH  GYP- 

SUM. 

[Lavoisite,  from  Lavoisiery  1790.] 

This  sometimes  occurs  at  Montmartre,  near 
Paris.  It  is  a  small  proportion  of  lime,  natu- 
rally intermixed,  which  renders  the  plaister  of 
Paris  so  much  superior  to  other  manufactories 
of  that  substance. 
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a  different  appearance;  thus  the  Iime-stone, 
Leske,  s.  1769.  seems  as  if  passing  into  horn- 
stone,  and  is  of  a  yellowish  grey  colour.  Lus- 
tre, 0.  Transparency,  1.  Fracture,  fine,  splin- 
tery. Fragments,  I.  Hardness,  9.  Sp.  gr. 
2,640.  It  effervesces  briskly  with  acids,  but 
melts  into  a  greenish  grey  compact  enamel. 

"  Effervescence  with  acids  is  not  therefore  a 
sufHcient  proof  that  a  stone  will  burn  to  lime  t 
thus  the  dark  bluish-grey  stone,  Leske  0.  1229  j 
whose  lustre  is  0;  transparency,  0;  fracture, 
uneven  and  splintery;  fragments,  2;  sp.  gr. 
3,740 ;  hardness,  9 ;  and  which  contains  the 
impressions  of  various  shc-lls,  and  efTcrvesces  very 
briskly  with  acids,  yet  melts  into  a  black  com- 
pact glass.  It  has  an  earthy  smell  when  breathed 
op."* 


NOME  XXVIH.     GYPSUM,  WITH  MARL. 

[Vauquelite,  from  Vauguelin,  1800.] 

Gypsum  often  forms  veins  in  hardened  clay 
or  marl,  and  is  sometimes  penetrated  with  the 
latter  substance.  Instances  may  be  found  at 
the  Old  Passage,  near  Bristol. 

•   Kirwan,  ;.  373. 
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ANOMALOUS. 


.o«e«i  Amidst  the  infinite  variety  of  nature 
there  are  many  rocks  which,  though  some- 
times composed  of  not  unusual  modes,  are 
of  so  singular  a  structure,  that  they  deserve 
to  be  ranked  in  a  separate  Dommn ;  more 
especially  as  the  greater  part  are  of  distin^ 
guished  dignity  and  beauty.  Others  areT 
entitled  to  this  distinction  from  their  gem- 
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waters,  or  deposited  by  them,  or  appearing 
as  mere  efflorescences,  or  at  the  most  in  a 
gemmose  form.  And  as  the  important  and 
interesting  study  of  Crystallography,  or 
Chrystallogy,  originated  from  the  observa^ 
tion  of  the  salts,  they  may  be  considered  as 
belonging  to  that  department  of  Lithology. 

But  the  Combustibles  stand  in  a  diff»- 
Cod.  ent  predicament,  for  coal  is,  in  many  coum 
trifcs,  a  very  common  and  abundant  tub. 
stance;  is  found  in  vast  beds,  like  many 
other  rocks ;  and  may  be  said  to  constitute 
entire  hills,  as  that  of  St.  Gilles,  near  Liege; 
In  this  new  point  of  view,  therefore,  coal 
has  been  ranked  among  the  rocks;  and 
that  division  also  includes  the  bituminous 
substances,  which  ouse  from  them,  or  may 
be  found  in  their  recesses;  while  amber 
and  mellilite  remain  almost  alone  for  the 
minute  investigations  of  the  gemmologist 

In  passing  to  the  sulphuric  substances  it 

must  be  observed,  that  a  most  common 

pyritet.    and  general  appearance  of  sulphur,  in  py* 

rites,  is  so  interwoven  with  most  of  the 

rocks,  that  it  forms  an  important  feature 
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tion  other  volcanic  territories.    It  also  ap- 
pears disseminated  in  some  lime-stones,  as 
in  Swisserland  and  Sicily.    The  fine  crjs* 
tals  from  Conilla,  in  Spam,  are  intermixed 
with  calcareous  spar,  on  a  rock  of  bluish 
indurated  clay ;  and  they  contribute  to  the 
elegant  study  of  the  Gemmologist,    The 
Metallogist  has  also  frequent  occasions  to 
describe  the  sulphurets,  or  combinations 
with  sulphur,  formed  by  many  metals,    ir 
any  objection  should  arise  to  this  arrange^ 
ment,  the  Salts  and  Combustibles  may  bd 
thrown  into  appendixes ; .  for  the  theme  i 
too  confined  to  form  a  distinct  province  i 
the  mineral  kingdom. 

From  these  considerations  the  rocks  of 
common  salt,  with  the  bituminous,  sat 
phuric,  and  metallic,  as  those  of  iron,  are 
.  ranked  among  the  Anomalous ;  while  those 
intermixed  with  pyrites  are  so  trivial,  that 
it  is  scarcely  necessary  to  distinguish  thenii 
even  from  the  common  Modes  of  the  Sub^ 
stantial  Domains. 

The  first  division  of  Anomalous  Rocks, 


s 
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substances,  bounded  by  a  single  black  line  about 
half  a  line  in  breadth,  followed  by  a  broader 
circle  of  the  felspar.     In  others  the  centre  is 
dark  grey,  bounded  by  two  narrow  black  lines, 
followed  by  a  broad  circle  of  lighter  grey,  suc- 
ceeded by  a  black  baqd,  about  a  line  and  a  half 
in  breadth,  followed  by  the  white  of  a  quarter  of 
an  inch.     But  the  most  beautiful  glandules,  as 
well  as  the  largest,  are  tho^e  which  present  a 
narrow  black  line,  like-  a  hair,  on  one  or  both 
sides  of  the  black  band. 
Site.  This  most  singular  and  beautiful  of  all  the 

rocks  was,  it  is  believed,  first  described  by  Bes- 
son,  a  venerable  mineralogist,  formerly  Inspector^ 
General  of  the  mines  in  France^.     But  Patrii 
informs  us  that  it  was  discovered  by  Banral, 
French  engineer  employed  in  Corsica;  beinj 
merely  a  large  solitary  block,  found,  by  Besson' 
account,  beneath   Olmetto:    but  as  there 
many  places  of  that  name  in  Corsica,  the  indi* 
cation  is  not  distinct f.     So  imperfect  was  then 
the  knowledge  of  rocks,  that  Besson  supposes 
the  siderite  to  be  steatite.    The  felspar  may 
however  be  mingled  with  quartz,  as  he  and  Pa- 

*  Journal  de  Physique,  1789. 

f  Saussure  says,  §  1479,  ^^at  the  ocular  granitel  of  Corsica  wai 
discovered  by  Sionville ;  and  Saussure  intended  to  have  described  it, 
wh<:n  he  was  prevented  by  Besson. 
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beautiful  stones  which  I  have  ever  beheld.  Thtf 
largest  blocks,  and  there  were  some  from  30  to 
40  feet  in  diameter,  were  of  a  granitello,  com- 
posed of  white  felspar  and  black  schorl*  in  plates. 
These  two  kinds  of  stone  were  mingled  in  all  the 
proportioDSi  and  under  all  the  forms  imaginable. 
Upon  one,  were  large  parallel  fUlets  of  the 
purest  white  and  black  i  on  another,  nodnles  of 
the  most  beautiful  black,  surrounded  with  coa- 
centric  veins  alternately  while  and  black.  Others 
presented  veins  in  zigzag,  between  parallel  Teios* 
Those  which  astonished  me  the  most  hy  their 
structure,  were  the  stones  which  disptajed  pa- 
rallel  layers,  terminated  by  other  layers  which 
cut  them  at  right-  angles,  without  any  appeanmco 
of  rent  or  subsequent  junction,  the  block  appear* 
ing  completely  uniformf.  I  greatly  regretted 
that  these  beautiful  masses  were  not  within  the 
reach  of  a  manufactory,  where  they  might  be 
sawn  and  cut,  to  make  vases,  and  above  aU 
tables,  which  would  be  of  the  most  perfect 
beauty.  For  there  is  no  marble  which  can  ap^ 
proach  to  these  stones  in  regard  to  the  size  of 
the  veins,  their  extreme  precision,  and  the  bright- 

'  The  language  of  that  lime  for  horoblende  or  sidetitc 
t  So  quartz  someUmcs  appears  la  clay  date. — P. 


liii-  l^ortnii!  of  the  waters,  horizontal  beds,  after- 
wards raised  up  by  a  great  revolution,  and  lastly 
divided  by  the  effects  of  time.  Eleven  years  of 
observation  and  irteditation  have  served  to  con- 
firm me  in  that  opinion."* 

It  is  evident  that  one  of  the  singular  rocks 
above  described,  that  with  concentric  zones  of 
black  and  white,  is  the  same  which  was  found  ia 
Corsica.  It  might  be  styled  Oculite,  or  Opk- 
ikalmiic ;  but  as  agates,  and  other  substances^ 
sometimes  assume  that  form,  it  was  thought 
advisable,  as  a  new  name  is  indispensable  for 
so  singular  a  structure,  to  term  it  Miagite, 
from  the  place  where  it  was  discovered  by  Sai»  . 
sare. 

This  excellent  observer  afterwards  discoveiCJP| 
similar  rocks  on  the  glacier  of  Lauteraar. 

"  Not  being  able  to  survey  these  ridges,  I  ob- 
served at  least  the  wrecks  with  which  the  gla- 
cier  is  covered,  and  which  come  from  these 
ridges,  or  their  vicinity.  Some  of  these  frag- 
ments are  of  common  granite,  others  of  veined 

•  Saus!.  5  8!)2.  893,     In  §  Bpg,  menlioning  granular  felspar  « 
sembling  granular  quartz,  but  melting  under  the  blow-pipe,  Saussoie 
addq,  ihjr  in  the  beautiful  granitel  nf  Miagf  the  felspar  is  also  CK 
fusedly  crjitaili^cd,  but  its  white  and  sparry   plates  are  evident^ 
whereas  litre  it  is  dis^ised  in  the  form  of  a  sandstone. 
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ble.  Among  them  are  the  variolites  of  Drac  j 
and  another  variolite,  of  laminar  siderite,  of  a 
doll  black  inclining  to  green;  spangled  with 
crystals  of  felspar,  sometimes' rhomboidal,  some* 
times  circular,  with  green  dots  of  hornblende 
towards  the  centre.  Saassure  observes,  that  it 
somewhat  approaches  to  the  ocular  granite!  of 
Corsica,  the  crystallisation  being  only  more 
confused. 

The  following  detached  obsenrations  of  Uiul 
skilful  Petralogist,  may  throw  additional  light  cut 
this  subject.  He  supposes,  §  159,  that  layen 
in  aigzag  probably  arise  from  ciystallisatioh^  as 
they  do  in  alabasters :  and  §  St27f  he  mentions 
layers  in  zigzag,  in  a  granular  lime-stone»  mixed 
with  mica,  included  between  other  reins  wlricb 
are  parallel.  Such  layers,  he  adds,  are  not  mAy 
found  in  crystallised  rock,  but  in  slate^  which 
presents  no  appearance  of  crystallisation. 

The  ocular  appearance  is  also  found  in  other 
rocks,  and  Faujas  has  formed  a  series  of  thli 
kind.  Saussure  indicates,  §  161,  mica  dates 
often  containing  nodules  of  quartz,  which,  when 
cut  across,  appear  like  eyes.  Sometimes  they 
are  as  toiall  as  grains  of  millet ;  and  others  Hre 
two  inches  in  diameter. 

An  ocular  serpentine  is  also  found  in  Corsica. 
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ftuccensful,  so  that  the  smallest  pieces  of  this 
stone  are  extremely  dear."* 

This  is  truly  surprising ;  and  affords  a  further 
proof,  if  necessary,  that  the  ingenious  writers  of 
France,  with  their  clear  heads  and  universal 
'  talents,  never  think  it  a  duty,  though  it  be  in- 

dispensable, to  read   preceding  accounts^  that 
they  may  not  repeat  what  is  already  well  known  ) 
nor,  above  all,  want  the  necessary  knowledge  of 
their  subject.    For  to  write  on  any  science, 
without  a  complete  knowledge  of  what  has  been 
already  done,  can  in  few  instances  contribute  to 
its  real  advancement,  which  ought  to  be  the 
chief  end  of  every  publication.    The  glacier  of 
Miage^  where  so  many  beautiful  varieties  of  this 
rock  occur,  cannot  exceed  two  French  leagues, 
or  six  British  miles,  from  the  little  town  of  Cor* 
mayeur,  on  the  river  Doire;  a  distance  surely 
not  invincible  for  sledges  or  other  conveyances : 
and  any  man  of  common  enterprise  might  soon 
disperse  these  beautiful  stones  all  over  Europe* 
The  fact  is,  that  the  passage  of  Saussure  ba4 
totally  escaped  notice ;  and  at  present  is  only 
known  to  M.  Sage,  and  a  few  other  mineralo- 
gists, to  whom  it  was  indicated  by  the  author. 
It  must  not  be  forgotten  that,  in  whatever 

•  Bmi,  u.  £87- 


» 


HYPONOMB   1. 


Ocular  Miagite. 

JiIicro?ioui€  1.     With  straight  lines. 

Mkronome  2,    With  zigzag. 

Micronome  3.  Dendritic.  This  is  the  beauli- 
fui  stone  only  found  in  the  ruins  of  Rome,  the  Nero 
e  Bianco,  falsely  called  a  granite. 

NOME  II.    NIOUTE. 

Faujas,  in  his  late  interesting  work  of  geology, 
is  the  first  who  has  described  this  singular  rock, 
of  which  he  has  also  published  a  coloured  plate*. 
DMcription.  His  general  description  is  that  the  base  or  ground 
consists  of  compact  felspar,  or  felsite,  of  a  brown 
colour,  marbled  with  red ;  containing  large 
spherical  kernels  of  a  flesh-coloured  felspar,  dis- 
posed in  unequal  rays  or  petals  compressed  upon 
each  other,  and  diverging  from  the  centre  to  the 
circumference.      M.  Rampasse,   who  brought 
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lisation^  of  which  numerous  examples  occur  in 
the  rocks  and  stones. 

**  To  distinguish  perfectly  the  interior  organi- 
sation of  these  balls^  and  discover  the  manner  in 
which  they  have  been  formed,  it  is  necessary  to 
cut,  with  iron  wire  and  emery,  some  plat&s  off 
the  rock^  so  as  to  reach  if  possible  the  centre  of 
the  balls.  They  must  then  be  slightly^  but  not 
highly,  polished;  the  former  being  preferable 
for  this  kind  of  rock,  as  it  renders  its  lineaments 
more  clear  and  distinct.  It  is  then  evidently 
seen  that  the  interior  of  these  balls  is  solid>  comp 
posed  of  compact  felspar  or  felsite,  of  a  white 
tinged  with  rose-colour,  disposed  in  rays,  or 
rather  petals*;  being  flat  imperfect  crystals,  ter- 
minating in  sharp  points,  and  diverging  from  the 
centre  to  the  circumference.  An  envelope 
about  a  line  in  thickness,  of  a  lighter  felsite^ 
surrounds  the  globules;  and,  when  divided  by 
the  saw,  this  envelope  presents  a  circular  linew 
which  encloses  and  circumscribes  each  disk^ 
serving  as  a  kind  of  frame.  The  flowers  thus 
displayed  then  produce  a  beautiful  effect ;  and 
if  it  were  possible  to  obtain  large  pieces  of  this 
rock,  to  saw  in  the  form  of  a  table,  or  turn  in 


•  Peiahim  meant  a  thin  plate;  and  was  originally  tnm&ml 
fipom  metaU  to  the  leaves  of  flowen  in  botany. 
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especially  as  Niolo  is  celebrated  for  varknis 
beautiful  stones*. 


NOME  m.    CORSILITE. 

This  beautiful  rock  being  also  from  Corsica, 
it  was  thought  proper  to  propose  a  geographical 
name;  and  an  islanH  so  eminent  in  the  histoid 
of  theVocks,  well  deserves  this  distinction. 

The  rock  now  in  question  is  a  most  beautii^l 
mixture  of  greyish  white,  with  the  most  delicate 
emerald  green,  which  presents  at  the  same  timi  t 
satiny  appearance.  According  to  Werner,  it  It 
a  mixture  of  felsite,  or  compact  •  felspar,  vritk 
actinote.  Among  the  Italian  artists,  it  has  been 
long  known  by  the  name  of  Verde  di  Corsicai 
and  Ferber,  in  his  intelligent  travels  throuj^ 
Italy,  1772,  informs  us  that  '*  the  Verde  di  Cor*^ 
ska  is  no  marble,  but  a  hard  rock,  striking  fire 
with  steel,  of  a  white  substance,  with  blackish  or 
violet  spots,  and  large  grass-green  sherl  crystabj 
of  a  sweet  colour.    Large  tables  of  this  finf 


*  Even  in  the  large  maps  of  Bacler  Dalbe,  Corsica  must  be  in 
perfectly  reprcseated,  for  Niolo,  and  other  names  often  mentiooei 
are  not  to  be  fiHUKL 
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position  is  found  at  Serviere,  above  Brian9on;^ 
but  the  diallage,  or  smaragdite,  is  black,  yellow, 
bronze,  grey,  or  silver-grey*.  In  other  in- 
stances, the  diallage  has  a  metallic  splendour; 
and  the  author  has  a  specimen,  which  he  re- 
ceived from  Faujas,  of  a  rock  composed  of  ser- 
pentine and  felspar,  containing  metallic  diallage; 
and  which  was  discovered  by  the  Marquis  de 
Cubieres,  in  the  ruins  of  Pompeia;  so  that 
scarcely  a  beautiful  rock  can  be  said  to  hsLte 
escaped  the  researches  of  the  ancients:  and  the 
ruins  of  Rome  are  found  to  present  about  two 
hundred  and  fifty  kinds,  while  those  of  London 
would  only  afibrd  white  marble. 

The  most  complete  account  of  the  beautiibl 
rock  here  called  Corsilite,  may  be  found  in  Pi^^ 
trin*s  ingenious  system  of  mineralogy.  Tb^ 
Smmgdite.  smaragdite,  he  observes,  was  formerly  caU 
mother  of  emerald;  and  sometimes  appears 
have  passed  even  for  emerald  itself.  This  sub—* 
stance  is  a  singular  combination  of  many  co^t^ 
stituents,  as  may  be  judged  by  the  following 
analysis,  by  Vauquelin,  of  the  green  and  gre]^ 
smaragdite ;  a  name  which  might  be  retained  ai^ 
a  compliment  to  its  great  observer,  and  as  tfaQ 
green  is  its  most  usual  and  beautiful  colour. 


*  Biaidf  ii.  SOg. 
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vided  into  two  modes,  axinite  and  letnanite;  the 
former,  as  Haiiy  has  quite  a  different  axinite  (a 

Pdekine.  Crystal  from  Oisans),  might  be  called  pelekine, 
from  the  Greek  term  for  a  battle-axe*;  for  it 
implies  the  green  substance  wrought  in  that 
form,  from  New  Zealand,  and  from  South  Ame- 
rica, where,  as  described  by  Condamine,  it  forms 
the  real  stone  of  the  Amazons :  a  tribe  idly  so 
called  on  the  Maranon,  or  river  of  Amazons, 
because  the  women  upon  one  occasion  defended 
themselves,  while  their  husbands  were  absent  in 
the  chase.  This  substance  has  been  analysed 
by  Hoeiner,  who  pretends  to  have  found  38  of 
magnesia;  but  his  authority  is  absolutely  null : 
and  this  interesting  substance  remains  a  problem. 

Lemanite.  The  Icmanite,  which  bears  the  same  aspect,  has 
been  analysed  by  the  younger  Saussure,  who 
discovered  no  magnesia,  but  a  considerable  pro* 
portion  of  argilf :  and  it  is  possible  that  even 
the  green  kind,  for  that  colour  often  indicates 
the  presence  of  magnesia,  may,  like  the  Iconite 
of  the  Chinese,  analysed  by  Klaproth,  contain 
no  magnesia,  but  merely  an  unctuous  argil. 
The  lemanite  receives  its  name  from  the  lake 
Leman,  commonly  called  that  of  Geneva, 

*  HeXskvs,  bipennis, 

t  Silex  44>  Lime  4>  Argil  30,  Oxyd  of  iron  18^5^  Soda  6^=96>  5. 
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being  sometimes  of  a  greyish  white,  sometimes 
inclined  to  lilac ;  the  smaragdite  is  disposed  in 
small  masses,  which  never  exceed  one  or  two 
inches  in  diameter,  and  is  of  a  beautiful  velvetj 
grass  green. 

"  The  base  of  the  third  picture  is  of  a  most 
extraordinary  beauty ;  it  is  at  least  4  feet  long, 
and  28  or  30  inches  in  height.  It  is  almost 
entirely  composed  of  pure  smaragdite,  of  a  dark 
green,  and  yet  of  the  most  beautiful  semi-trans- 
parency, which  has  a  more  imposing  effect  than 
if  perfectly  transparent,  by  the  varieties  which 
its  mixture  forms  with  the  jad.  The  latter  is  in 
small  quantity,  but  spread  in  the  form  of  little 
undulating  leaves,  as  thin  as  paper,  and  as  white 
as  milk.  As  the  stone  has,  with  much  inge- 
nuity, been  cut  obliquely  to  the  planes  of  these 
leaves,  their  extremities  are  seen  on  the  surface^ 
and  in  proportion  to  their  depth  in  the  smarag-^ 
dite,  they  assume,  by  imperceptible  degrees,  the 
beautiful  green  colour;  which,  added  to  their 
undulating  and  festooned  form,  and  their  dispo- 
sition in  little  masses  near  each  other,  makes 
them  Tesemble  in  a  singular  manner  the  beautiftil 
foliage  of  trees,  and,  in  other  parts,  the  waves  of 
the  sea  gently  agitated.*^    . 


•  Pitrin,.Min.  i.  l63. 
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this  as  the  most  beautiful  of  all.  It  is  found 
»tc».  near  Autun,  in  the  department  of  the  Saone  and 
the  Loire,  and  particularly  at  Marmagne.  There 
is  also  found,  in  the  environs  of  Autun,  a  white 
graphic  granitel,  with  little  crystals  of  grey 
quartz.  Champeaux,  an  engineer  of  the  mines 
of  France,  discovered  the  rose-coloured  kind  of 
Marmagne,  of  which  small  tables  might  be 
formed. 

That  of  Corsica  is  of  a  yet  paler  rose-colour 
than  that  of  Autun,  while  the  crystals  of  quartz 
are  larger  and  more  distant  from  each  other. 
TbcK  are  also  some  specks  of  bronze-mica, 
which  doinot  occor  in  that  of  Marmagne ;  but 
it  if  capable  of  an  equal  polish. 

That  of  Scotland  fa  of  little  importance,  as  the 
er]rstels.  of  quarts  are  distant,  and  not  suflSciently 
qi^rent  It  is  found  near  Portsoy. 
••.  That  of  Si^upria  appears  in  two  distant  sites : 
dn&^^Uraliaa  mountains  to  the  north  of  Ekaterin* 
burg,  and  id  Daouria  near  the  river  Amur;  the 
felspar  being  of  a  yellowish,  or  reddish .  white, 
laminar,  and  glistening*.  It  is  charged  with 
crystals  of  smoky  quartz,  which  may  be  com* 
pared  to  Runic  letters ;  and  is  accompanied  with 


•  Ckaioyani,  derived  from  the  eye  of  the  cat ;  it  has  scarcely  a 
irtespondmg  term  in  Eoglisk:    BflAdgeat? 
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found  of  an  almost  entire  blue ;  but  that  it  was 
extremely  rare  to  dtscofer  pieces  as  large  as  oncftf 
head,  in  which  the  bine  should  generally  predo^ 
minate  over  the  white  and  the  grey.  As  those 
blocks,  which  I  had  seeu,  appeared  to  me  rolled^ 
I  asked  if  they  had  been  found  in  the  beds  cf' 
rivers ;  and  was  informed  they  were  taken  front 
the  quarry,  and  that  they  were  rounded  by  theiir 
friction  against  each  other  in  the  carriage ;  but 
that  sometimes,  however,  they  were  found  by 
chance  in  torrents,  and  these  were  of  the  most 
brilliant  blue.  I 

<*  Laxmann,  an  academician  of  Petersburg^ 
who  resided  several  years  in  Eastern  Siberia,  saiA 
he  found  rolled  blocksof  lapis  upon  the  shoreof  thV 
lake  Baikal,  in  a  kind  of  gulf,  to  the  south ward^ 
called  Koultouk ;  but  that  he  in  vain  sought  fbr 
the  mountain  from  which  these  blocks  had  been 
detached,  and  that  he  could  get  no  information 
from  the  Buret  Tartars,  who  inhabit  this  savage 
country.  I  have  a  specimen  of  this  lapis,  which 
19  exactly  similar  to  that  of  Bucharia. 

**  Boetius  de  Boot  has  given  a  long  account  of 
the  manner  of  preparing  ultramarine.  This 
operation  consists  chiefly  in  the  repeated  calci* 
nation  of  the  lapis,  and  plunging  it  in  vinegar  I 
he  adds,  that  the  oftener  these  calcinations  are 
repeated,  the  finer  the  colour.    That  of  the  first 
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Sappiiiret  of  The  lazuHte  appears  to  have  been  the  sapphire 
of  Pliny,  which  was  spotted  with  gold ;  and  an< 
cient  engraved  gems  have  been  found  of  this 
substance.  Wad  mentions  two  Egyptian  menu* 
ments  of  this  stone ;  being  little  statues,  an  incl 
or  two  in  height, 
yerper's  Xhe  lazulitc  of  Werner,  found  at  Varau  in 
Austria,  and  in  Salzia  or  Salzburg,  is  a  dijSerent 
substance,  recently  arranged  with  the  blue  felsite 
of  Krieglach  in  Stiria.  But  Haiiy  regards  it  aa 
distinct*.  The  laznlite  here  described,  is  the 
lazurstein  of  Werner.  -, 

HYPONOMB  I.  f 

With  deep  blue  lazulite.  \  * 

HTPONOME  II. 

With  whitish. 

•  Ha&y  Tableau,  225. 
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yet  been  observed  in  the  parent  rock,  which  is 
only  inferred  to  be  a  kind  of  granite.  Another 
rock  containing  opaline  felspar,  but  of  far  infe* 
rior  beauty,  has  been  recently  observed  in  Nor* 
way.  The  felspar  is  conjoined  with  a  very  hard 
feddish  substance,  which  has  been  inferred  to  b6 
quartls. 
^'^^*^w«»-  In  the  Bee,  a  periodical  paper^  published  at 
Edinburgh  in  1793,  by  Dr.  Anderson,  there  is  a 
Curious  account  of  precious  stones  by  Dr.  Gutb^ 
rie,  physician  to  the  corps  of  Noble  Cadets  ift 
Petersburg,  presenting  some  interesting  partici^ 
fonr  concerning  those  found  in  Siberia.  A  cdft 
respondent  of  Dr.  Anderson's  has  added  a  lettdf ' 
concerning  the  first  appearance  of  the  Labradll 
stone ;  which,  being  little  known,  shall  be  sob^ 
joined. 

*\  The  coast  of  Labrador  is  a  cold  inhospitabfi 
country^  bordering  upon  Hudson's  Bay;  and 
was  granted  by  George  II.  to  a  religious  sect  of 
people,  tailed  the  Moravians,  who  solicited  and 
obtained  it,  in  order  to  convert  to  their  way  of 
thinking  the  kw  inhabitants  who  had  settled 
a|ong  the  sea  coast ;  but  they  soon  discovered  a 
more  material  advantage  in  cultivating  the  fa^ 
trade,  which  they  do  at  present  to  a  very  cona- 
derable  extent.  About  ten  years  ago,  another 
unlooked-for  source  of  wealth  started  up,  and 
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ciraens  yet  discovered  are  about  three  feet  in 
circumference;  and  all  over  one  continued  gleam 
of  colour.  I  have  seen  many  blocks  of  it  greatly 
larger  than  the  above,  but  they  had  only  spots 
of  colour  here  and  there,  thinly  scattered.  The 
first  quantity  that  was  exposed  in  Edinburghi 
was  in  the  year  1790,  in  a  ware- room  on  the 
south  bridge,  by  one  Shaw,  from  London,  a 
native  of  Aberdeenshire,  who,  I  think,  keeps  a 
shop  of  natural  history  in  the  Strand  ;  and  was 
the  same  person  who  sold  that  wonder  of  nature, 
the  ElaAic  Stone,  to  the  Honourable  Lord  GacC 
denstone,  and  which  his  lordship,  with  his  usual 
goodness,  sent  to  the  ingenious  Mr.  Weir,  and 
now  forms  a  part  of  his  elegant  Museum  in 
Prince's  Street,  New  Town,  Edinburgh.  Mr. 
Shaw  again  paid  us  a  visit  so  late  as  November 
1792,  when  he  exhibited  some  most  brilliant 
specimens  of  Labrador  spar ;  particularly  one  of 
fine,  extremely  bright,  and  variegated  colours  ; 
one  pretty  large,  of  the  scarce  fire-colour  with 
the  purple  tinge ;  and  one  with  gold,  blue,  and 
green  shades :  the  first  was  sold  to  the  celebrated 
Dr.  Black;  the  two  last  are  in  the  elegant  col- 
lection at  Momingside.  This  beautiful  stoue, 
when  analysed,  is  found  to  contain  a  portion  of 
calcareous  matter,  and  some  particles  of  silver 


HYPONOMB  1. 

Noble  Labrador,  or  opaline  feUp; 
Mkromim  I.     Noriiejjiiin  blue. 


NOME  vm.  KOIXANr 
..  This  rock,  whicli,  if  not  the  first, 
the  first  in  beauty,  consists  of  round 
bles.  or  rather  crystals,  of  various 
sihceouscement,sonietimesapproael 
parent  quartz,  at  other?  itself  a  brie 
fragments  or  crystals.  The  most  i 
lour  of  the  pebbles  is  grey,  folio 
brown,  black,  dark  blue;  the  moi 
yellow  and  red;  the  rarest  being 
The  cement  is  also  of  various  colo° 
transparent  quartz  to  the  opake  red 
of  a  metallic  yellow,  perhaps  from  i 
pyrites;  at  other  times  tinged  with  v 
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nine  specimens  of  flinty  chiefly  yellow  or  spotted^ 
which  must  greatly  resemble  to  those  in  the 
KoUanite ;  and  which^  as  he  observes^  approach 
exceedingly  near  to  chalcedony.  Many  may 
also  be  said  to  be  agatised  j,  being  disposed,  like 
•agate,  in  concentric  lines  of  different  tints  and 
colours.  It  is  indispensable  that  a  new  term  be 
applied  to  this  intermediate  substance ;  and  the 
Cfaiiite.  Greek  name  of  Chalite  is  proposed,  from  the 
word  for  flint,  but  which  has  not  yet  appeared  in 
mineralogy*. 

To  arrange  these  pebbles  with  common  flints^ 
would  only  occasion  a  confusion  of  ideas.  They^ 
belong  to  an  intermediate  substance,  betweenc! 
flint  and  agate,  which  indeed  Haiiy  has  ar^^ 
ranged  together,  under  the  name  of  QuartiH 
agate.  That  flint  which  is  found  near  PariiH— 
with  the  layers  and  beauty  of  an  onyx,  and  tha^ 
called  menilite,  might  also  be  classed  as  different 
structures  of  this  nobler  kind  of  flint ;  which,  a# 
ailex  is  from  the  Latin,  might  be  sought,  as  before 
stated,  in  a  higher  source,  the  Greek,  and  de«  ^ 
nominated  chalite.    Like  chalcedony  or  agate,    ' 


*  XoAi^.  The  Hebrew,  il  is  said,  it  ckaUmith.  Reader 
tened  in  that  language,  may  cnosult  Deut*  viii.  15.  Pi.  cxiY«  ft^ 
It.  V.  t8,  L.  7*    Esd(.  III.  9. 


Utei. 


..    ■•*='^''^e  regarded  as, he  cll 
.  •••   »os.  bea„.iM  Ko,,,,,;,,,;™ 

P  oduces  ...ccessive   pebbles. 

««*.-•-*/«.,  of  , be  same  couM 
™"-«0,>e,wi,h  pebbles  of  "a 
a^er.  above  .becbalt.aodsor 
".grtesurftce.  readers  wbole fie 
Woodward  also  savs,  .ba.  at  4 
«Mford,    Hertfordsh.V.,   this  1 

»'»^^e«  .vei..|,  ,„,,  ,         ■>' ^^1" 

-^  of  .tree  tons,  a.  Co.,;  H 
iamstead;  and  <ba,  I,i  ™"'' 
socat  „f  labourers  abc 

*">"!  personal  i„,„irie,  aad  ol 
appears  .ba. , be  fairest  p„dd  It 

;^™,jvbere  masse,  of.ea„o„„r 
t-„     „_.      ,'  "  environs,  a. 
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about  f  0  miles  E.  and  W.  and  about  10  N.  and 
S.  which  may  be  indicated  as  the  peculiar  dis- 
trict of  the  KoIIanite,    or  precious  pudding- 
stone. 
simOi.  Shells^  or  strong  and  marked  impressions,  have 

been  found  in  the  very  centre  of  masses  of  KoI« 
lanite,  which  with  its  superincumbence  on 
chalk  (where  however  it  only  forms  detached 
masses,  like  those  of  siliceous  sand- stone,  or  gra* 
nular  quartz),  have  been  regarded  as  proofs  of 
its  recent  formation. 

On  Barnard  Heath,  near  St.  Albans,  along 
with  the  masses  of  pudding-stone,  which  them- 
selves always  appear  to  have  been  rolled,  may 
also  be  found  bowlders  of  black  jasper  veined 
with  white  quartz,  the  siliceous  schistus  of  Wer- 
ner, with  others  of  red  jasper,  of  granular  quartz, 
and  even  of  rock  crystal ;  so  that  the  position 
would  argue  little,  while  the  shells  alone  would 
evince  it  a  secondary  substance.  They  are 
commonly  small  chamites ;  and,  it  is  believed, 
have  never  been  discovered  in  the  finest  kinds. 
Mr.  Parkinson*  has  observed,  that  the  numerous 
pebbles  found  in  gravel-pits,  &c.  have  seldom 
been  rolled ;  but,  on  the  contrary,  their  present 
forms  are  precisely  those  which  they  at  first  de-^ 

*  Orfguuc  Remain^  i.  SSd* 
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the  precise  epoch  of  their  creation ;  and  thus  a 
few  shells  might  appear  even  in  substances  styled 
primary. 
Ori^  of        That  patient  and  careful  observer,  Saussure*, 

pebbiek  '^ 

has  established  as  an  axiom,  that  pebbles  ori- 
ginally so  formed,  and  not  produced  by  attrition, 
may  be  distinguished  by  their  concentric  layers, 
or  by  a  nodule,  whose  form  corresponds  with 
that  of  the  stone :  thus  what  he  calls  petrosilex  d 

m 

ecorccy  or  with  a  rind,  is  a  flint  found  in  naturaL 
nodules,  the  rind  being  from  six  lines  to  an  inc 
in  thickness,  of  a  grey  almost  opake ;  whilst  t 
concentric  kernel  is  of  a  fawn-colour,  and  semk=- 

transparentf. 

With  regard  to  rolled  pebbles,  ihh  study  c^i 
which  he  has  particularly  recommended,  as  pea^* 
baps  more  essential  to  the  theory  of  the  eart^lB 
tK^n  that  of  the  rocks  themselves,  Saussure  has 
.  remarked,  and  the  observation  has  since  been 
repeatedly  confirmed,  that  the  pebbles  of  th^ 
vales   among  mountains  are  derived  from  the 
rocks  of  which  these  mountains  consist;  but  the 
pebbles  of  the  large  open  plains  seem   as  if 
dropped  from  the  sky,  no  parent  rocks  appearing 
in  a  space  of  hundreds,  and  even  of  thousands,  j 
of  milesj.     It  would  seem,  from  many  circom- 

•  §204.  t  §1566.  t  §717- 
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commonly  employed  for  the  purpose  of  paving 
court-yards  of  houses,  and  the  streets  of  small 
towns.  Common  gravel  is  too  familiar  to  need 
any  description.  Pebbles  of  the  smallest  dimen- 
sions constitute  coarse  sand. 

"  The  gravel  immediately  round  London  ap- 
pears to  consist  almost  entirely  of  the  black  flint 
met  with  in  the  neighbouring  chalk  strata:  the 
pebbles  are  in  general  very  uniformly  worn,  and 
have  to  a  greater  or  less  extent  lost  the  charac- 
teristic black  colour  of  the  flint,  from  which 
they  are  derived;  but  sufficiently  correspond 
with  it  to  shew  the  identity  of  their  nature. 

"  The  gravel  round  about  Windsor  and  Maid- 
enhead consists  also,  in  a  great  measure,  of  the 
flint  of  the  surrounding  chalk-hills;  very  much 
discoloured,  but  not  much  worn.  It  appears, 
however,  that  that,  part  of  this  gravel  which  is 
nearest  the  surface  is  not  of  the  nature  of  flint, 
but  in  its  texture  resembles  a  highly  indurated 
sand-stone :  and  it  is  observed  that  these  pebbles 
arc  much  larger  than  the  flint  pebbles ;  and, 
though  considerably  harder,  are  much  more 
uniformly  rounded.  They  have  probably,  there- 
fore, been  conveyed  from  a  greater  distance  ^ 
and  judging  from  their  relative  situation,  for 
they  are  found  nearest  the  surface,  they  have 
been  deposited  more  recently  than  the  flint.     It 


L 
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mnd  variety,  but  affords  maoy  important  lesjsons 
^  in  geology),  we  shall  translate  the  description  of 

Patrin  -,  who  had  not  only  inspected  the  richest 
cabinets  of  Europe,  but  had  resided  for  eight 
years  in  Russia  and  Siberia,  Which  afford  some 
of  the  most  beautiful  mineral  substances. 
Pwrinr*         "  The  most  celebrated  pudding-stone,  and 

account.  i 

which  on  account  of  its  beauty  obtains  a  place 
in  all  cabinets  of  mineralogy,  is  found  in  some 
rivers  of  Scotland,  in  small  roUed  masses,  which 
are  seldom  more  than  five  or  six  inches  in  dianie* 
ter.  It  is  generally  known  by  the  name  of  the 
pudding-stone,  or  pebble  of  England. 

*'  It  is  formed  by  an  assemblage  of  small  sili*— 
ceous  stones,  the  interstices  of  which  are  filled— 
by  gravel  and  very  fine  quartzy  sand.   The  whole^ 
is  united  by  a  siliceous  gluten,  of  an  opake  white? 
colour,  which  is  not  easily  perceptible  without^ 
the  aid  of  a  lens. 

"  The  pebbles  which  compose  this  beautiful 
pudding-stone,  are  at  most  of  the  size  of  a  wal- 
nut, and  oftener  of  that  of  a  bean  or  an  almond. 
They  are  coloured  with  various  tints,  but  with  a 
remarkable  singularity ;  for  these  colours  are  dis* 
posed  in  concentric  layers.  It  seems  then  that 
these  pebbles  are  little  flints,  which  have  been 
formed  such  as  they  are,  but  in  another  matrix 
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variety  of  their  colours,  and  the  vivacity  of  their 
polish,  are  infinitely  agreeable  to  the  eye."* 

Brard's  account  is  as  followsf :  '*  The  pud* 
ding- stone  of  England  is  composed  of  little  peb* 
bles  round,  oval,  or  elliptic,  of  the  size  of  an 
olive,  brown,  grey,  or  yellow,  imbedded  in  a 
cement  of  a  grey,  or  of  a  chamois  colour. 

*'  This  pudding-stone,  which  is  highly  esteem- 
ed in  jewellery,  is  found  in  rolled  fragments  in 
certain  rivers  in  Scotland. 

^*  Although  the  pebbles,  and  still  less  the  ce^ 
ment  of  this  pudding,  be  not  of  a  very  fine 
paste,  it  nevertheless  takes  a  most  beautiful  po- 
lish. It  is  wrought  in  niany  works  of  decora* 
tion ;  but  is  not  fit  for  small  jewellery,  such  a« 
earrings,  necklaces,  &c.  It  is  used  with  more 
advantage  in  making  boxes,  socles,  handles  of 
knives,  etuis,  &c/* 

He  then  proceeds  to  describe  the  pudding  of 
Chantilly,  which  consists  of  far  larger  pebblest 
of  a  deep  yellow,  bordered  with  a  bluish  blacki 
in  a  cement  of  quartzose  sandstone.  A  finer 
kind  is  found  near  Chartres,  in  the  department 
•of  the  Eure  and  Loire,  composed  of  very  small 


^  iii.  350. 

t  Tnit^  det  pierres  precieoiei^  L  122.  Phus  1808«  9  rob.  Srou 
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wiU  appear  the  less  surprising  when  we  consider 
the  following  description,  just  published  by  the 
learned  Dr.  Kidd,  professor  of  chemistry  in  the 
University  of  Oxford^  in  his  account  of  what  he 
calls  pebble-stone^. 
Kidd^  *'  This  term  is  applicable  to  a  numerous  class 

aocomit. 

of  rocks,  &c.  consisting  of  pebbles  of  various 
sizes  and  colours;   which  are  irregularly  con- 
nected together,  either  with  or  without  an  inter- 
mediate substance ;  and  it  is  presumed  that  the 
cemented  particles  are  pebbles,  or  have  acquired 
their  rounded  form  by  attrition,  from  their  uni- 
form smoothness. 

*'  One  of  the  most  striking  varieties  of  pebble* 
stone  very  commonly  occurs  scattered  in  lai^g^ 
masses  over  the  vale  of  Berkshire;  it  consists  of 
numerous  oval  pebbles,  of  reddish  black  flint, 
very  much  resembling  raisins  when  swelled  by 
boiling,  cemented  together  by  means  of  indo' 
rated  sand,  of  a  brownish  white  colour.    The 
whole  appearance  of  the  mass  has  given  rise  to 
the  term  plumb-pudding-stone,  in  this  country^ 
and  the  resemblance  that  gave  rise  to  the  term 
is  so  remarkable,  that  it  cannot  fail  to  strike  the 
mind  upon  the  first  view.     The  term  has  been 
very  generally  adopted  by  foreign  mineralogists; 


•  Outlines  of  Mineralogy,  ISOQ.  App.  p.  81. 
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curs  in  rolled  fragments  in  the  bed  of  the  Eske^ 
near  Rosslyn  Castle:  it  consists  of  numerous 
differently  coloured  particles,  some  resembling 
red  jasper,  very  compactly  aggregated  without 
any  intermediate  substance/' 

This  last  may  either  be  a  spotted  jasper,  or  a 
Jasper  bricia. 
AeeomDanies      The  coarse  puddiug-stouc  accompanies  at  in- 
tervals the  vast  chalk  stratum  of  England,  whose 
undulating  outline,  from  S.  W.  to  N.  E.  may  be 
computed  to  about  600  miles.     This  coarse  pud- 
ding-stone consists  of  common   flint  pebbles^ 
sometimes  united  by  an  argillaceous  cement^ 
sometimes  by  a  ferruginous,  at  others  by  aim 
arenaceous  rendered  coherent  by  oxyd  of  ironm. 
The  red  gravel  which  affords  such  an  elegaist 
contrast  with  verdure,  and  is  well  known  for  i'Cs 
binding  or  coherent  quality,  approaches  nearly 
to  the  latter  kind ;  and  masses  of  such  puddingr* 
stone  are  frequent  in  gravel-pits,  even  in  th^ 
neighbourhood  of- London.     A  large  mass  may 
be  seen  in  the  lane,  which  ascends  from  Kentish 
Town  to  Kenwood,  to  use  the  orthography  of 
Lord  Mansfield,  derived  from  its  ken,  or  wide 
prospect. 

But  the  precious  kind,  which  has  acquired 
such  celebrity  all  over  Europe,  for  its  beauty, 
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AlpSj  whose  vertical  position  led  to  his  tlieory  of 
rtfoulements. 

A  shell  of  the  cockle  kind,  as  already  men* 
tionedy  has  in  one  rare  and  solitary  instance  been 
observed  in  one  of  the  pebbles;  and  in  another, 
imbedded  in  the  cement  of  the  stone  -,  which 
mighty  in  the  language  of  Werner,  indicate  that 
it  is  a  transitive,  if  not  a  secondary  rock.  But 
this  would  not  argue  against  its  coetaneous 
formation,  any  more  than  the  shells  found  in 
jasper,  and  many  siliceous  substances. 

The  varieties  of  this  curious  rock  are  almost  in- 
finite; and  it  is  diversified  with  almost  every  shade 
of  colour,  except  perhaps  pure  blue  and  green> 
the  former  of  which  does  not  occur  even  in  the 
finest  jaspers ;  but  the  latter,  which  is  common 
in  that  substance,  may  probably  be  discovered 
when  persons  of  real  skill  observe  the  sites  of  this 
remarkable  rock*.     Agate  only  presents  single 
beautiful  pebbles,  of  a  more  fine  and  waxy  ap* 
pearance,  and  often  with  more  outlines;    but 
here  numerous  pebbles  display  such  various  ac* 
cidents,  that  in  a  large  polished  slab  no  two 
would  be  found  exactly  alike.     Some  have  the 


*  I  ain  since  informed^  from  undoubted  authority,  that  the  greeiv 

CXtttS. 


by  it,  while  those  oo  either  side  are  in  perpen- 
dicular or  contrary  directions. 

8.  A  specimen,  about  two  inches  and  a  half 
by  two,  containing  about  thirty  small  pebbles, 
of  the  most  beautiful  tints  of  red,  black,  brown, 
white,  and  cream  colour,  mottled  and  zoned  in 
every  conceivable  form,  in  a  granular  transpa- 
rent ceraent,  wluch  however  inclining  to  pale 
red,  alFords  not  the  strong  contrast  which  a  fawn- 
colour  would  have  produced. 

g.  A  piece,  about  four  inches  by  three,  pre- 
senting on  a  fawn-colour  ground  only  ten  oT" 
twelve  pebbles,  of  the  middle  size;  one  of  the- 
purest  uniform  carnelian,  with  the  usual  black 
zone,  and  another  of  a  fine  purple  red,  or  wine 
colour;  while  the  others,  chiefly  red,  are  va- 
riously agatised  and  mottled.  A  singular  acci- 
dent in  this  beautiful  specimen  is,  that  a  large 
red  nodule  is  split  in  various  directions,  yet  the 
fragments  perfeclly  preserve  their  position,  the 
chief  rents  being  accurately  filled  by  the  fawn- 
coloured  cement. 

10.  A  mass,  about  eight  inches  in  diameter. 
In  the  heart  of  a  yellowish  brown  pebble,  with 
a  broad  black  border,  and  about  three-fourths  of 
an  inch  in  diameter,  is  the  fair  impression  of  a 
little  ciiamilc,  about  a  quarter  of  an  inch  in  dia- 
meter. 
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small  lines  of  purple ;  and  one  may  be  styled 
agate^  or  chalcedony,  being  white  delicately 
tinctured  with  red  and  yellow. 

16.  Fine  red  pebbles,  in  a  cement  of  a  darker 
red.  The  contrast  is  not  however  sufficiently 
•Strong ;  and  the  lapidaries  in  this  case  say,  that 
the  pudding  has  too  much  wine. 

17.  Dark  grey  and  black  pebbles,  in  a  cement 
of  a  delicate  dove-colour. 

18.  Brown,  yellow,  and  red  pebbles,  in  a  ce- 
ment of  an  ash  grey,  which  only  admits  a  duB 
earthy  polish,  while  the  pebbles  are  of  great 
brightness. 

19.  Very  small  pebbles,  of  almost  every  co-*- 
lour,  in  a  bright  yellow  cement.    Exquisitdj^-- 
beautiful. 

20.  A  pebble,  about  two  and  a  half  inches  bj^ 
one  and  a  half,  which  is  not  only  a  pebble  ba^ 
a  kollanite,  as  it  contains  distinct  agatised  pet^*-* 
bles* 

When  the  original  sites  of  this  stone  are  OP-^ 
amined  by  persons  of  real  skill,  it  is  probabii^ 
that  a  vast  number  of  interesting  varieties  wB^ 
be  discovered.  Meanwhile  it  is  hoped  the  reader 
will  not  blame  some  degree  of  prolixity  conceriK 

*  Those  only  are  described  which  are  in  the  author's  colledioi^ 
or  which  he  has  himself  seen.  The  rare  green  probably  contaiai 
green  pebbles  in  a  yellow  cement. 
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Cular.  large  granular  masses,  so  that  the  topak 
rock  appears  large  granular  in  the  great :  a  kind 
of  structure  which  is  termed  slaty  granular.  The 
drusy  qavities,  that  sometimes  occur  between 
these  concretions,  frequently  contain  regular 
crystallised  topaz  and  quartz;  sometimes  also 
schorl  and  lithomarge,  of  the  same  colour  as  the 
topa^r. 

"  2.  Its  stratification  is  uncommonly  distinct 

"  S.  Its  geognostic  position  has  not  been  hi- 
therto satisfactorily  ascertained.  It  appears  to 
lie  on  gneiss,  and  under  clay  slate. 

"  4.  It  is  a  very  rare  rock,  having  been  hi- 
therto found  only  in  one  place  in  Germany,  near 
the  town  of  Auerbach,  in  the  Saxon  part  of 
Voigtland,  where  it  forms  a  mountain  mass  of 
considerable  extent,  and  is  there  known  by  the 
name  of  Schneckenstein.  A  rock,  composed  of 
topaz,  beryl,  quartz,  and  lithomarge,  occurs  in 
the  mountain  of  Odontschelon,  and  in  the  neigh- 
bourhood of  Mursinsk,  in  Siberia,  which  resem- 
bles topaz  rock,  and  is  suspected  to  be  the  same 
with  that  of  Auerbach.  The  schorl- rock  of 
Cornwall  is  probably  very  intimately  connected 
with  topaz  rock."^ 

It  is  truly  surprising,  that  what  are  called  the 
geognostic  relations  of  so  remarkable  a  rock 

*  Jameson  8  Mio.  ill.  141. 
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y%jHS  \r.    BERYL  ROCK. 

»ii^n;vered  in  France,  near  Limoges, 

It  had  been  used  in  paving  the 

,  Msd  is  seldom  of  a  good  colour,  being 

yi  a  greyish  white,  though  some  speci- 

a  tint  of  green.    It  is  however  rather 

^  «it^c4une,  though  found  in  large  masses,  as  it 

^wto^  iiruugh  the  middle  of  a  vein  of  quartz  in  a 

jf«iittc  rvgion*. 


.▼ 


KOME  XIL    GARNET  ROCK. 

The  red  garnet,  of  which  this  beautiful  rock 
«»  chit^tly  composetit  contains  from  SO  to  41 
(VArtsK  of  irvMu  acoonting  to  analyses  of  Klaprotl^ 
Aiul  ^'au^U(  Itn.   The  green  garnet  is  even  some*— 
timt's  tii^txl  a^  an  ore  of  iron. 

lu  his  S\su*ni  of  Mineralogy,  Cronstedt  re*- 
l*aixU\)  tho  ^^jirnot  as  entitled  to  a  peculiar  plac^ 
m  the  rank  of  earths ;  a  singularity  which  wouk^ 
!i\xHn  lo  >ho\\  that  he  had  a  distant  view  of  th& 

•  >^*^J4»,  VUvivvtc.  Wi5  ISO9.  vol.  ii.  part  i.  p.  208.  See  partK 
c«*UiN  Atu^Ktl  Jo*  Mut«».  T.  641.  The  analysis  of  Vauquelis 
i^ui^  viw  vkuc  v;i|;tt\hctt»  as  in  the  emerald. 
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.  <IVKB   II. 

.Lispersed  with  siderite,  felsp 
This  l^        •  •'i  brown  mica,   from  Portsoy 

by  le  I 

high'        <  -  essential  to  this  rock  that  the  gar 

gr  >.:oaid  be  dispersed  tliroughout;  otherw 

w  .uid  common  garnets  are  sometimes 

.^  ■  >  mingled  in  mica  slate,  that  the  rock  mi< 

^.  auder  this  denomination. 

i'hc  garnet  trap  of  Saussure,  §2258,  of  a  brown 

4tt?cn  colour,  composed  of  a  mixture  of  partic 

of  steatite,  fibrous  hornblende,  and  mica,  includi 

many  little  garnets  of  a  dull  red  ? 


NOME  XIII.    SHORL  ROCK. 

This  rock  is  chiefly  composed  of  the  comm< 
black  shorl*^  the  black  tourmaline  of  Haii 
ivhich^  according  to  Klaproth,  contains  22  pai 
of  iron.  It  is  common  in  granite,  gneiss,  ai 
other  primitive  rocks ;  but  is  sometimes  found 
form  a  rock  by  itself,  or  mixed  with  quartz. 

*  The  word  is  original,  and  not  derived  from  the  town  ofShorl 
as  appears  from  the  term  Shirl,  used  by  the  Coraibh  miners  in 
same  sense. 


NOME  XV.    MARBLE  OF  MAJORCA. 

This  rock  is  of  a  singular  and  anomalous 
structure,  as  the  shape  of  the  spots,  or  concre- 
tions, resembles  that  of  almonds.  It  is  black 
and  white,  and  takes  a  very  fine  polish.  The 
natives  call  it  amandrado*.  It  is  found  near 
Alaro,  in  the  island  of  Majorca. 


NOME  XVI.    MARBLE  OF  CAMPAN 


M 


This  marble,  so  well  known  in  France,  is 
found  in  the  Pyrenees,  not  far  from  Bagneres. 
It  is  either  red  or  green  ;  and  both  colours  even 
occur  in  a  small  specimen ;  but  it  is  greatly  con- 
taminated with  argil,  as  before  mentioned.  It  is 
ranked  among  the  anomalous  rocks,  because  it 
often  presents  a  singular  structure,  which  may  be 
called  guttular,  being  disposed  in  oblong  drops 
like  icicles.  These  uncommon  forms  sometimes 
become  important  in  a  geological  point  of 
view.  Ramond  observed  another  marble  in  that 
vicinity,  analogous  to  that  of  Campan,  "  that 
is  to  say,  with  a  white  base,  veined  with  red  and 

"  Laborde's  Spain,  iii.  448. 
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Traxillo,  in  beds  mingled  with  quartz,  and  in  * 
such  abundance  as  to  form  a  hilL  It  was  known 
for  a  long  time  to  the  inhabitants  by  its  property 
of  yielding  a  phosphoric  light.  In  1788,  Proust 
first  indicated  its  nature^in  the  Journal  de  Phy^ 
sique^. 


NOME  X VIII.    GLOBULAR  ROCK. 

This  anomaly  was  discovered  by  Saussure,  in 
a  hill  not  far  from  Hyeres,  in  the  South  of 
France.  As  his  important  work  has  never  been 
translated,  an  extract  may  be  satisfactory. 

"  On  my  ascent  I  observed,  in  the  calcareous 
rock  of  the  mountain,  a  hemisphere  of  15  or  18 
inches  diameter,  entirely  composed  of  calcareous 
spar,  disposed  in  concentric  layers,  and  each  of 
these  layers  formed  by  an  assemblage  of  needles, 
converging  towards  the  centre  of  the  mass.  I 
at  first  thought  it  was  accidental ;  but,  as  I  pro- 
ceeded, I  saw  with  much  surprise  that  the  whole 
mountain,  to  its  very  summit,  is  composed  of  ' 
balls  of  spar,  whose  structure  is  nearly  the  same. 
Their  bulk  varies :  the  largest  being  two  or  three 
feet  in  diameter^   the  smallest,  two  or  three 

*  Min.  1.  58^. 


k 
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NOME  XK.    BARYTIC  ROCK. 

Mr.  Kirwan  informs  us,  that  Hoepfner  disco- 
vered awhole  mountain  in  Swisserland,  composed 
of  quartz,  barytes,  and  mica  partly  compouoded 
with  shorl.  Mr.  Kirwan  calls  this  kind  of  ba- 
rytes, baroselenitc ;  because  it  resembles  selenite, 
or  gypsum  crystallised  in  plates.  It  is  the  plane, 
laminar,  heavy  spar  of  Werner,  in  which  the 
most  common  colours  are  white  and  red.  Id 
the  curious  rock  here  mentioned,  the  barytts. 
was  of  a  flesh  red  colour;  but  it  must  not  be 
forgotten  that  Hoepfner's  observations  and  aw 
lyses  are  not  of  the  first  authority ;  and  his  ba- 
rytes may  be  found  to  be  a  felspar. 

In  the  mineralogy  of  the  department  of  the 
Loire,  there  is  the  following  account  of  a  singular 
rock  near  Amhierle,  a  village  near  three  leagues 
N.  W.  of  Roanne*. 

"  There  is  there  seen  a  rock,  situated  between 
two  little  valleys,  on  the  eastern  side  of  the  hill. 
This  rock,  which  separates  these  two  yalleys,  is 
a  disordered  mass,  composed  of  fluor  and  barytes, 
sometimes  mixed,  sometimes  in  separate  and  dis- 
tinct parts,  but  always  in  intimate  contact,  and 

•  Journal  des  Mines,  i».  127,  by  Passinges. 
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lowed  in  their  deposition  the  unequal  angles  tt 
the  cubes,  which  served  them  as  a  base.  Sonirt 
of  these  Huors  have  shown  indications  of  the  oxyi 
of  cobalt,  others  of  manganese  in  stalagmites 
Only  one  piece  of  fluor  has  been  found  traversed 
by  the  same  pitch-stone:  there  are  also  founj 
but  rarely,  small  cavities  which  contain  litilf 
crystals  of  fluor,  barytes,  and  quartz. 

"  It  may  be  judged  by  the  quantity  of  frag 
tnents  scattered  around  this  rock,  and  in  the  su^ 
rounding  vineyards,  that  it  has-  been  of  a  fid 
greater  height,  and  that  it  has  been  injured  am 
shattered  from  many  causes,  but  especially  tfii 
cultivation  of  the  neighbouring  vineyards ;  then 
are  even  large  open  slits,  which  show  that  it  ha; 
been  shaken.  It  has  even  been  attempted  t( 
make  mill-stones  with  the  barytes,  of  whici 
there  are  large  masses,  but  the  attempt  did  no 
succeed.  All  these  fragments  display  mud 
more  quartz,  mingled  with  the  fluor  and  barytes 
than  the  rock  itself;  which,  nevertheless,  maj 
be  said  to  form  a  kind  of  pudding-stone,  as  pre 
senting  adherent  mixtures  of  various  kinds. 

"  The  environs  of  this  remarkable  hill  show 
in  the  hollow  roads,  veins  of  barytes  amidst  fluor 
The  rocks  of  the  adjacent  mountain  are  of  pri 
mitive  grey  granite,  consisting  of  felspar,  qnart2 
and  mica.    It  is  rather  soft,  but  is  used  for  thi 


"  These  hills,"  says  he,  **  are  composed  of 
limesione  mingled  with  gypsum ;  the  chain  ex- 
tending more  than  two  leagues.  In  the  most 
elevated  part  is  situated  the  village  of  Valtierra, 
on  a  slope  towards  the  middle  of  which  is  found 
a  mine  of  rock-salt.  It  may  be  about  400  paces 
long,  and  80  wide.  The  salt  is  contaiaed  in  a 
space  of  about  five  feet  elevation. 

"  I  examined,"  he  adds,  **  with  attention  those 
beds  of  salt ;  1  compared  them  with  the  layers  of 
earth  and  gypsum  in  which  it  is  imbedded  ^  I 
found  the  outside  layer  to  be  composed  of  gyp- 
sum ;  and  immediately  afterwards  I  met  with 
two  inches  of  white  salt,  succeeded  by  two  inches 
ofstonysalt  and  a  layer  of  earth.  I  found  others 
alternately  composed  of  earth  and  salt,  to  the 
very  bottom  of  the  mine,  which  is  of  gypsum, 
undulated  like  the  other  layers.  The  layers  of 
saline  rock  are  of  a  dusky  blue,  those  of  salt  are 
white, 

"  This  mine,"  adds  Bowles,  "  is  consider- 
ably elevated  above  the  sea;  for  you  ascend 
continually  all  the  way  from  Bayonne." 

The  second  hill  is  far  more  memorable,  and  is 
even  very  extraordinary :  it  is  that  of  Cardona, 
in  Catalonia,  l6  leagues  to  the  N.  W.  of  Barce- 
lona, and  a  few  leagues  from  the  Pyrenees. 

"  The  vilUge  of  Cardona,"  says  he,  '*  is  situ- 
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those  in  Spain  aiid  Africa,  arc  in  Pero;  and  are 
thus  described  by  Ulloa,  who  says  they  are 
situated  at  the  surprising  height  of  10  or  12,000 
feet,  on  the  grand  chain  of  the  Andes. 

"  The  highest  part  of  Peru,"  says  UHoa, 
"  which  seems  to  be  a  depot  of  minerals,  has 
also  mines  of  salt.  It  is  found  in  hard  blocks, 
and  continuous  like  the  rock.  The  exterior  form 
of  this  salt  strikes  at  Orst  sight ;  for  it  resembles 
a  stone  of  a  dull  violet  colour,  strewed  with  rays 
of  jasper. 

"  These  mines  of  salt  are  found  nearly  all  over  - 
the  country;  and  what  is  most  worthy  of  re- — 
mark,  is  its  extreme  hardness,  its  colour,  ani^ 
that  it  should  be  in  those  mountains  equally  as 
high  as  those  which  yield  silver  or  merGury, 
which  is  certainly  extraordinary."* 

Mr.  Kirivan  has  treated  this  subject  with  bis    j 
usual  mineralogic  erudition.  1 

"  Many  mountains,  entirely  consisting  of  salt)  | 
have  been  discovered.  The  salt  mountain  of 
Cardona,  in  Valentia,  is  from  4  to  500  feet  high, 
and  about  three  miles  in  circumference.  Bowles, 
406.  Fortis  mentions  several  in  Calabria,  attend- 
ed with  some  of  gypsum.  Several  in  the  States 
of  Algiers  and  Tunis  are  mentioned  by  Shaw,  p. 
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nitr    being  generally  black,    as  at  Sefeld,    in 
Tyrol. 

The  graudest  appearance  of  that  nature  is  at 
Baku,  on  the  western  side  of  the  Caspian  Sea> 
whence  it  is  supposed  that  this  substance  was 
brought  to  Constantinople,'  where  it  formed  the 
chief  ingredient  of  the  noted  composition  called 
the  Grecian  fire;  which,  burning  with  increased 
intensity  under  water,  became  a  most  formida- 
ble instrument  against  an  inimical  fleet.  From 
the  description  given  by  Hanway,  it  would  ap- 
pear tliat  the  rock  is  limestone.  His  account  of 
this  singular  phenomenon  deserves  to  be  her* 
repeated. 
NjpUiaof  "  The  earth  round  this  place,  for  above  two 
miles,  has  this  surprising  property,  that,  by 
taking  up  two  or  three  inches  of  the  surface, 
and  applying  a  live  coal,  the  part  which  is  so 
uncovered  immediately  takes  fire,  almost  before 
the  coal  touches  the  earth :  the  flame  makes  the 
soil  hot,  but  does  not  consume  it,  nor  affect 
what  is  near  it  with  any  degree  of  heat.  Any 
quantity  of  this  earth  carried  to  another  place, 
does  not  produce  this  effect.  Not  long  since, 
eight  horses  were  consumed  by  this  fire,  being 
under  a  roof  where  the  surface  of  the  ground  was 
turned  up,  and  by  some  accident  took  fiame. 


16  covered  with  it  for  leaguto  together.  When 
the  Weather  is  thick  and  haay,  the  springs  boil 
Up  the  higber ;  and  thle  ha|)tha  often  takes  &tt 
o|i  the  surface  of  the  e^rth^  and  rubs  in  a  fiam^ 
into  the  sea  in  great  quantities^  to  a  disunce 
blmost  ini^redibie.  In  clear  weath^er  the  6t>rii[igk 
do.  ilot  boil  up  above  two  or  thk*^e  fleet ;  ill  ftoit* 
ingover^  this  oily  substance  iiliatkies  so  sti^ottg;  A 
lionsistency^  to  by  ttegr^es  almost  to  clbs^  tbft 
motith  (tf  the  sprii^;  sometime  it  is  quitie  doMlv 
«nd  fohBS  hillocks  that  look  as  blaik  as  ^tOil  % 
hut  the  spring  il^hich  is  resisted  In  one  plaoe^ 
breaks  out  in  another.  Sonae  of  the  spiiiig% 
which'  have  not  bi^n  long  opPened^  ferm  a  moiitli 
of  9  or  10  feet  diam^ei'. 

<<  The  people  carry  the  naptba,  by  tmnghS^ 
into  pitB  Or  reservoirs  |  drawitijs^  it  off  JTroftti  onts  to 
aaotherv  leaving  in  the  first  reservoir  the  w^te^ 
or  the  heavier  pakt  with  which  ft  is  mixed  whielk 
it  iisit^s  A*cmK  tlie  spring.  It  is  utipleasant  to  tlie 
smeli,  and  lised  mosUy  amongst  the  poorer  Mit 
Of  the  Persians^  and  other  neighb(>«iritig  p«ot>le^ 
as  we  use  oil  in  lamps,  or  to  boil  tlKeir  victuals ^ 
but  it  cotnmunicates  a  disagreeable  taste.  They 
find  it  burn  best  with  a  small  mixture  of  ashes : 
as  thc^  filid  it  iti  great  abuhdance,  every  family 
is  wen  supplied^  They  keep  it  at  a  small  dis^ 
tance  from  their  houses^  in^^arthen  vessels^  uttder 
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appetite,  especially  if  a  small  quantity  is  also 
drank.'^ 

The  justly  celebrated  Kempfer  had  visited 
these  remarkable  springs  in  the  end  of  the  seven- 
teenth centiiry ;  and  Gmelin^  in  the  eighteenth 
century,  1773,  has  added  little  to  the  account 
of  Hanway,  except  that  the  soil  is  a  coarse  maH, 
mixed  with  sand,  and  effervescing  with  acids. 
There  are  many  other  wells  in  an  adjoining  pe- 
ninsula ;  and  the  revenue  arising  from  this  on* 
common  product,  to  the  khan  of  Baku,  was 
computed  at  forty  thousand  rubles. 

Werner  rather  doubts  the  existence  of  pure 
and  limpid  rock  oil,  and  unites  naptha  with 
petrol:  the  purer  kind  indeed  seems  to  occn: 
only  in  small  quantities.    The  mineral  tar 
Colebrook  Dale  is  obtained  from  a  sandstone  s^ 
and  Williams  has  obsenred  many  bituminous 
rocks  in  Scotland.    Bituminous  shale  and  marf 
are  not  uncommon ;  but  the  whole  subject  re* 
quires  and  deserves  further  illustration. 

HYPONOMB  f. 

limestone  with  naptha,  or  with  petrol. 

*  Hanwa^s  TraTclf,  i.  f 63. 
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^^  Natural  sulphur  commonly  occurs  in  masse 
in  gypsum,  limestone,  and  marl.  Near  Arteni 
it  occurs  along  with  honey*stone  and  bituminou 
wood. 

^*  It  is  sometimes  found  in  veins  that  travers 
primitive  rocks ;  in  veins  of  copper  pyrites,  tha 
traverse  granite  at  Schwartzwald  in  Swabisj  i] 
Siberia,  in  the  gold  mines  of  Catherineburg 
and  in  leadglance  veitiy  in  the  Altaian  mcNin 
tains. 

'^  It  occurs  also  in  nests  in  limestone,  in  Ire 
land;  in  sandstone,  at  Budoshegy,  in  Transyl 
vania;  aloo^  wi&  red  manganese-ore,  at  Kap 
nik ;  and  with  red  orpiment,  at  Felsobanya. 

<<  Very  lately,  the  celebrated  and  enterprisiiig 
Prussian  traveller^  Von  Humboldt^  commimi- 
cated  to  the  National  Institute  of  France,  anot^ 
ia  which  be  mentions  his  having  discovered/ in 
the  province  of  Quito,  between  Alausi  and  Hb' 
san,  a  bed  composed  of  sulphur  and  quartz,  in  i 
uouatain  of  mica  slate;  and  also  great  <|uantitMl 
of  54filphur  in  pris^tive  porphyry."^ 

HYP0M)ME  !• 

Porphyry  with  sulphur. 

^  '*  Antutks  de  Museum  Naftional^  cahier  17*'*    Jameson  Mil 
ii.  40. 


called  mineralised,  as  being  mixed  with  nl- 

pliur*. 

This  father  of  modern  mineralogy  has  more 
minutely  described  the  bill  of  Taberg,  in  Smo- 
land,  in  the  southern  part  of  Sivedeo;  whidl 
has  been  mentioned  by  Born,  as  being  400  feet 
in  height,  and  about  a  league  in  circuit,  in  the 
midst  of  a  sandy  plain  ;  and  solely  consisting  of 
granular  black  iron,  cemented  by- quartz  into  a 
solid  mass,  extremely  compact  and  hard.  Boj* 
man's  description  follows. 
BrremiDi  "  Amoug  the  most  singular  mines  of  inMi 
"T-b^rB"  may  be  reckoned  that  of  Taberg,  in  SnioUll^: 
it  extends  from  the  N.  N.  W.  to  the  S.  S.  E.  rising 
gently  on  the  nonhern  side  to  a  considerable 
height ;  then  sinks  a  little,  and  again  rises,  form* 
ing  at  last  a  very  high  crest,  and  terminating  in 
an  abrupt  clifi"  towards  the  river  Mansarpa, 
above  which  its  summit  is  elevated  420  feet  to 
the  S.  E.  and  on  the  other  side  of  the  river  isi 
corresponding  height ;  to  the  E.  and  S,  W.  there 
is  a  succession  of  heights,  equally  separated 
from  the  mountain  of  Taberg  by  a  river  which 
runs  through  a  valley  a  quarter  of  a  mile  long. 
Beyond  the  lake  Welter,  in  the  environs  of  Jon- 
koping  and  of  Taberg,  as  far  as  the  district  of 
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Oesbo,  the  soil  is  a  movable  sand.    Near  the 
cliff  are  large   collections  of  ferruginous  ore, 
without  any  intermixture  of  stones  ;  some  being 
•everal  feet  thick.     They  are  placed  in  horizon- 
tal layers,    separated  by  strata  of  earth,   and 
ascend  about  three-fourths  of  this  part  of  the 
tnountain.    The  crest  of  Taberg,  and  probably 
the  whole  mountain,  is  filled  with  narrow  pa- 
mllel  veins,  which  are  generally  vertleal,  follow- 
[  the  direction  of  the  mountain;  the  richest 
r  IR  seidom  more  than  a  quarter  of  an  ell  in 
ftkkness*,  and  are  known  in  that  part  by  the 
lianie  of  iron-bands  (laernbands):  they  contain 
ttllftckish  brown  and  shining  ore,  which  yields 
I  pilty-two  pounds  and  a  half  in  the  hundred 
The  common  ore  has  a  particular  ap- 
ranee:  it  seems  smoked,  and  has  no  lustre; 
Igives  31  per  cent.    That  which  is  called  rib- 
bon ore,  or  pied  ore,  has  layers  of  white  spar 
between  its  plates,  and  thus  shows  in  the  frac- 
ture alternate  rays  of  white  and  black  ;  it  yields 
SI  per  cent.     The  veins  of  this  latter  kind  are 
exposed  on  the  western  declivity  of  the  moun- 
tain.    The  eiFect  which  this  enormous  mass  of 
ore  presents,  is  well  calculated  to  excite  curio- 

•  The  Swedith  ell  u  only  two  feet 
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slty  and  wonder ;  though  it  is  not  the  only  exara<> 
pie  of  the  kind  that  nature  oifera  to  us."* 

Patrin  has  ohserved  on  this  description,  th»t 
Taberg,  far  from  being  an  irregular  mass  of  ore, 
is  on  the  contrary  a  mountain  of  a  most  regular 
structure ;  the  arrects,  or  uprightst>  having  thei( 
planes  parallel  to  its  great  axis,  as  is  generally 
observed  in  primitive  mountains. 

The  same  able  observer,  who  passed  many 
years  in  Siberia,  thus  proceeds  : 

"  The  mines  of  iron  in  veins,  which  I  observed 
in  Siberia,  in  the  Ural  mountains,  have  a  singula  I 
resemblance  to  those  of  Sweden.  I 

"  Tlie  two  principal  ones  are  those  of  Blago 
datanci  of  Keskanar.both  upon  the  eastern  side  of 
the  Uralian  chain  ;  the  first  thirty,  and  the  otto 
fifty,  leagues  to  the  north  of  Ekaterinburg. 

"  Blagodiit,  like  Taberg,  is  a  mountain  about 
400  feet  in  height,  in  which  the  upright  vein* 
run  from  north  to  south,  as  the  chain  itself, 

"  The  summit  is  almost  entirely  composed  (tf 
ore,  for  an  extent  of  200  fathoms  in  length  and 

■  lb.  67. 

f  Thcst  letiiis  arc  haiatded,  as  already  stated,  lo  supply  a  dcfctt 
in  tniiietalcigical  language,  lameniod  by  Snussuce  and  many  other 
writers;  ilie  cxpresiions  of  vertical  beds,  as  nclicsl  laym,  being 
liigiily  objectionable. 


vian  uni.    uok  siui.  1^ 

0  iQ  breadth.  The  veins,  which  are  several 
t  and  even  tathoms  thick,  are  only  separated 

layers  of  Ectiistus,  and  a  kind  of  trap,  which 

scarcely  so  tiiick, 

'  The  ore  is  of  the  black  compact  kind,  much 
jcted  by  the  magnet  j  it  yields  60  per  cent,  iii 
ion,  and  aiTords  most  excellent  iron. 
■*  There  are  annually  extracted  from  this 
rantain  two  millions  of  pounds,  or  about  seven 
indred  thousand  quintals  of  ore. 

"  The  mountain  of  Keskanar  has  a  similar  KMiLanw. 
wtore;  it  is  famous  for  the  loadstones  it  has 
oiliiced;  blocks  of  40  pounds  weight  of  it 
ive  been  found,  which  would  carry  two  hun- 
'ed weight;  the  small  loadgtones  had  in  pro- 
Ofdott  a  much  greater  strength;  some  have 
tea  seen  which  would  carry  twenty- five  times 
Mif  own  weight.  Tliis  magnet  is  mixed  with  a 
Msiderable  quantity  of  greenish  hornblende, 
'tiich  is  dispersed  through  it  in  small  nests  some 
ines  in  diameter,  and  which  is  very  glistening 
'ben  the  Btone  is  polished. 

"  Tfcere  are  also  loadetones  iii  tJie  mountain 

Bl^odat,  and  one  of  its  summits  is  entirely 
snpoeed  of  them,  hut  they  have  a  singular  dc' 
ct:  when  tliey  are  detached  from  tlie  moun* 
in,  their  poles  multiply  and  intermiDgle,  and 
ey  become  useless. 


11^  BOMAnr  IX.      IVOMALOUf. 

^  The  same  summit  offers  another  singularii 
which  is,  that  it  is  crossed  by  a  vein  of  copp 
I  have  brought  away  a  piece  of  this  loadstoi 
which  was  found  imbedded  in  this  vein,  a 
which  is  entirely  covered  with  mountain  bl 
and  green.  Since  it  has  been  in  my  collect! 
amongst  other  loadstones,  it  has  acquired  a  f 
larity  rather  more  regular.  It  seems  not  imp 
sible,  with  some  pains,  to  re-establish  that  oft 
large  pieces,  that  may  be  obtained  firom  tli 
liiountain. 

**  The  Altaian  mountains  are  also  in  sevei 
places  rich  in  iron-ore ;  but  it  is  not  wrought^  i 
account  of  the  distance. 

<*  In  that  part  of  those  mountains  wfaioh  i 
river  Irtish  crosses,  when  it  quits  the  lake  Z« 
san,  I  have  seen,  on  the  left  bank  of  that  rilN 
perpendicular  mountains  more  than  six  hundn 
feet  in  height,  entirely^  composed  of  iron-or 
They  are  of  ochre-coloured  schistus,  the  thi 
layers  of  which  are  exactly  perpendicular,  an 
alternate  with  layers  of  compact  iron-ore. 

**  Amongst  the  immense  wrecks  of  the 
mountains,  I  saw  several  pieces  of  large  grainc 
loadstone,  which  contained  nothing  heterogei 
ous,  and  with  a  complete  metallic  appearand 
I  brought  away  some  specimens. 

'^  It  is  not  only  in  the  frozen  regions  th 


•"^       «.  to  *»""      t  ,V>e  fcn>»\  '  ■  A.  of  ?'^ '     ^ 
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of  the  tmiisition  has  given  rise  to  the  deno- 
mination, which  implies  that  the  substance 
has  leaped,  as  it  were,  from  one  to  an- 
other. 

Tliese  rocks  are  extremely  interesting  in 
the  study  of  Geology ;  and  the  learned 
rcailer  will  observe,  that  this  treatise  ionns 
a  gradual  introduction  to  that  sublime 
science,  or  rather  study;  for,  even  io  the 
German  sense  nf  Geognosy,  or  knowledge 
of  tlie  shell  of  the  earth,  it  can  scarcely 
ever  be  supposed  to  arrive  at  the  perfcttion 
of  a  science. 
Kuitinrt from      Great  cHfc  must  be  exerted  not  to  con- 

AiUiercDt. 

found  the  rocks  which  are  merely  adherent, 
or  composite,  with  those  that  really  gra- 
duate into  anotlier.  Saussure,  in  speaking 
,  of  a  Russian  traveller,  says,  that  he  would 
have  boldly  asserted  that  a  roasting  goose 
graduates  into  the  spit.  Thus  some  theo- 
rists have  conceived  that  lime  becomes 
flint,  or  flint  graduates  into  lime,  from  the 
mere  mixture  of  the  particles  near  the  line 
of  their  junction.  The  most  proper  and 
nndqtibted  graduations  occur  only  among 


T»AMlLtEKT. 


^OM^  I.    SIDERITE  AND  BASALT.* 

This  transition  may  be  observed  in  the  Egyp- 
tian monuments,  and  is  not  uncommon  in  nature, 
when,  in  the  German  language,  the  massive 
hornblende  rock  passes  into  grunstein ;  or,  in 
other  words,  becomes  interspersed  with  small 
crystals  of  felspar;  the  common  basalt  of  th»- 
ancients. 

Siderite  with  basalt,  from  Egypt. 

The  same,  from  Mount  Sinai. 

The  same,  from  the  Alps, 


1 


NOME  II.    BASALTIN  AND  BASALT,  OR 
BASALTON. 

That  is,  in  the  German  dialect.  Basalt  pass< 
ing  into  Grunstein.  Daubuisson  observed  this 
ofMeimer.  transition,  in  great  perfection,  at  Mount  Meis- 
ner,  in  Hessia,  which  rises  like  a  colossus  above 
the  other  heights  of  that  country-f  The  mass  is 
of  shelly  limestone ;  towards  the  top  there  are 

*  The  vague  wordi  teilh  or  and  are  used,  became  it  canaot  be 
posi  lively  allirmral  whiLh  ptaduaies  inlo  the  oilier, 
t  Sui  Its  basalies  de  k  S^ixe,  p-  59. 


tars,  sarcophages,  made  of  black  stones,  whiclt 
have  all  the  characters  attributed  to  the  ancient 
ba6alts,and  which havepreserved  that  name;  and 
1  can  say,  with  positive  certainty,  that  none  of 
them  is  volcanic."  Doiomieu  tlien  proceeds  to 
stale  that  some  of  them  are  siderite,  or  massive 
hoinblende  j  but  the  most  common  are  a  kind  of 
g;ranite,  in  which  the  siderite  so  predominates 
that  the  mass  appears  black,  though  it  be  asso- 
ciated with  a  white  felspar,  of  which  the  grains 
are  so  small,  or  so  interlaced  with  the  scales  of 
siderite,  that  it  is  difficult  to  discern  them  ;  espe- 
cially as  the  felspar  itself  sometitnes  appeard 
black,  because  it  is  transparent.  He  adds  that 
it  happens  sometimes  that  a  greater  quantity  of 
felspar  imparts  to  the  rock  the  appearance  of  a 
real  granite;  that  is,  as  Daubuisson  observes,  a 
real  grunstein. 

This  passage  of  Basaltin  into  the  real  Basalt 
of  the  ancients,  is  one  of  the  most  remarkable  in 
Geology;  and  particularly  interesting  to  the 
accurate  and  scientific  observer.  Itseems,  how- 
ever, to  be  somewhat  surprising  that,  while  these 
substances  are  often  found  to  coalesce,  the 
Egyptians  did  not  prefer  the  close  grained  and 
uniform  basaltin  to  their  coarser  basalt.  Siderite 
is  also  found  in  Mount  Sinai,  and  perhaps  in  the 
eastern  chain  between  Kgypt  and  the  Red  Sea ; 


VOMB  HI.     BlSALTtH  WIVB  VOinTRT.  l]g^ 

htM  Ihtt^aoicieot  authors  are  manimcraB  that 

■ 

Ulrlattlt.Gaoie  from  Abyssinia,  it  probaUjr  oc- 
jBHveiiBDderrthe.appearenM  of  eoliiiiiiis,;of  too 
teift«^aiiM!berto  be  employed  in  architMtine 
<iliaontimnitfc  It  is  to  be  regretted  thUithe 
•oiDtaiqa  of  Abyssinia  have  not  been  eaqdorad 
ly  lay  geologist,  as  the  transcendent  beauty  of 
ttie  eaMald-green  granite  alone  might  invite  a 

raipu4^  into  that  interesting  region;.      ... 

# 

'^natmi*  basaltin  wrra  porphyry/ 

jlwllin  being. the  base  of  porphyry,  it  is  na* 

Ni4'  to  expect  mainy  examples  of  this  kind. 

^*Hi^  others,  near  the  village  of  Renaison,  in 

^  dopartment  of  the  Loire,  there  occur,  after 

■  P^og  through  fragments  of  granite,  rocks  of 

^^iick  trap,  surmounted  by  porphyry  of  the  same 

^^  thetransilience  being  clear  find  palpable. 

TWs  porphyry  is  crowned  by  another  porphyry, 

of  a  brownish  grey;  but  in  this  the  crystals  of 

tiqiar  are  long,  and  thinly  scattered  (a  por- 

j|%ion);  while  the  others  are  white,  and  fre- 

9mt    The  bl^k  porphyry,  and  even  the  grey, 

we  harder  than  the  trap. 

The'  separation  of  the  trap  or  basaltin  from 
the-  porphyry  is  clearly  marked  by  an  undulat- 


ing  line,  in  a  fragment  which  has  been  polished. 
The  porphyry  has  taken  a  fine  pohsh,  while  the 
basaltin  remains  dull.  The  polish  of  the  por- 
phyry has  brought  to  light  little  crystals  of 
schorl,  or  sid^ritc,  which  could  scarcely  be  dis* 
covered  in  the  rude  fragments.* 


NOME  IV.    BASALTIN  AND  WACKEN. 

This  transition  has  also  been  accurately  traced 
by  Werner  himself.  Speaking  of  the  mouabua 
of  Scheibenberg,  he  says,  "  I  have  seen  the«i 
in  a  successive  series  ofsliades,  ihe  most  perfect 
transition  from  clay  to  wacken,  and  from  this  to 
basalt  (basaltin) :  these  three  substances  are  the 
produce  of  the  same  formation ;  that  is  to  say, 
they  are  precipitates  or  sediments  of  the  same 
dissolution,  which  becoming  more  and  more 
quiet,  has  d^osited  the  clay,  then  the  wackeo. 
and  lastly  the  bafialt."t  This  explanation  de- 
pends upon  Werner's  theory,  that  the  rockt 
were  deposited  by  waters  in  different  states  of  agi* 
tation  or  of  trjinquillity.  It  may  be  added,  that 
there  is  much  heat,  or,  in  strict  terms,  caloric,  in 
water  itself,  which  would  otherwise  be  in  a  state 

*  Joum.  du  Mines,  iv,  133.  f  Daub.  Biualtes,  5A. 


fflMS-Mit  to  medtioii  the  heat  devdopad  b/ 
oyiitaHiMtioii's  so  that  the  agenoy  of  heat  nnj 
tb^'CODOmved  ai  admitted  even  by  the  Nop- 


•r^ dietnuimtioii between  Basaltiii and-Waai 

hii  tlie  RmarkB  of  DaubauMm  maj  abo  ha 

aMaoad*^   ^  We  have  ahmuly  obrnved  that  ba« 

■k  hfli'fiEeat  connexiona  withe  the  argiUaceoaa 

lock  called  wacken.    Let  us  -  recoUecl  thoae 

priam^  of  which  one  of  the  extremities  is  a  trae 

bsad^  wlifle  the  other  is  an  argillaceous  sob- 

<MlM^/in(|lijhei)ig  the  evid^t  prodnce.^  one 

dliti  m  ciiemnstance  which  ezdades  eveiy 

4J|iMiitifm  volcanic  origin.    This  argiUaceons  SMiiteaot 

Wdn  cannot  be  considered  as  arising  firom 

l^tiVi^tkm  €£  mad ;  for  between  it  and  the  bap 

^  tbete  is  a  most  mariced  transition^  there  not 

ttbtiog  even  a  line  between  them.    Nor  can  it 

'  Wttid  that  this  wacken  is  a  decomposed  lava; 

fct  it  Scheibenberg,  for  example,  the  wacken 

I  PMes  to  common  clay,  which  degenerates  into 

i  ttadf  uid  then  into  gravel ;  but  a  lava,  when  de- 

!,  does  not  produce  gravel  of  quartz.  '* 

Ik  adds  in  a  note,  that  olivine,  augite,  &c. 

Ifai^  common  in  the  basalt,  are  not  found  in 

Aewacken ;  so  that  the  latter  cannot  be  a  de- 

«  Daub.  Basaltes»  73. 
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composition  of  the  former.  It  must  however 
candour  be  added,  that  after  his  visit  to  Auvergi 
where  he  was  unexpectedly  convinced  of  the  V( 
canic  nature  of  the  products  of  that  counti^ 
Daubuisson  hesitated  concerning  even  the  1: 
salts  of  Saxony,  and  hinte  to  the  author  tfa 
they  might  be  volcanic,  but,  as  resting  on  t 
summits  of  hills,  of  an  antiquity  altogether  i 
conceivable. 


NOME  V.    WACKEN  AND  CLAY. 
This  transition  has  been  before  described.   , 


NOME  VI.    JASPER  AND  KERAUTE. 

This  transition,  according  to  Patrin,  is  con 
mon  in  Siberia.  The  author  has  seen  specimen 
in  the  collection  of  that  celebrated  traveller, 
keralite  translucent  on  the  edge,  joined  wi 
opake  jasper.  The  colours  also  correspond 
but  in  the  keralite  they  are  pale.  This  tran 
tion  seems  to  depend  on  the  greater  or  smal! 
quantity  of  iron,  a  chief  constituent  in  jasper. 

*  See  his  papers  in  the  Journal  de  Physique  3  and  here  Dora 
Mode  Baaaltin. 


■  aMOS  Tit  Am-YML  'I  Iff 


>(«^ 


STTONOIfB  .n. , 


'H^.''--\-.  :.■.-■  ■   ■  -  ;        .  ..  ,-i. 

NOME  TIL    SLATE  AND  CBLOBirBSLAtit' 

This  h  rather  a  Bcarce  transition,  the  latt^^ 
nbstance  not  being  common.  Slate-also  pass^i 
into  mica  slate ;  and  sometimes  into  the  massire 
Mbstaace  described  nnder  tbe  Mode  ^te. 


NOME  VOL    FELSITE  AND  BASALTIC. 

Dolomieu,  in  his  able  memoir  on  petrosilex  or 
I    ftlsite,  trap,  and  roche  de  corne,  or  magnesian 

Ibasaltin,  observes  that  tliey  are  the  chief  bases  of 
krasj  and  thus  entered  into  his  consideration, 
il  forming  a  system  of  volcanic  productions. 
ffe  then  speaks  of  the  various  transitions  of  hi^ 
peliosilex  or  feUite*. 

<b  Pl^ique,  new  leiia,  toI.  i.  p.  £5*. 


'*  Petrosilex,  as  I  have  already  said,  unitt 
itself  by  gradual  shades  with  all  rocks,  in  whos 
composition  some  of  the  free  earths  enter,  c 
compound  particles  which  may  assist  in  tli 
formation  of  the  masses  which  it  chiefly  const 
tutes.  Combined  with  pure  quartz,  in  which  , 
seems  to  dissolve,  it  gradually  assumes  all  tfa 
characters  of  quartzose  rocks;  by  a  progressiv 
augmentation  of  talcous  earth,  it  proceeds  t 
unite  itself  to  steatites  and  serpentines,  formiB] 
in  its  progress  a  kind  of  fusible  jad,  which  ha 
not  the  weight  of  common  jad :  it  acquires  thi 
earthy  smell,  as  it  approaches  the  roche  de  cone. 
the  schistose  tissue,  in  uniting  with  argillaceoui 
schisti.  But  it  is  when  it  approximates  traps 
that  the  shades  of  its  transitions  are  most  insen 
eible:  and  an  infinity  of  rocks  placed  betweec 
the  two,  leave  the  greater  uncertainty  concern- 
ing the  species  in  which  they  should  be  clasaedi 
as  the  composition  is  scarcely  ever  the  same  in 
all  the  parts  of  the  same  mass :  one  portion  shall 
incline  to  trap,  while  the  other  is  affected  by  thf 
fire  like  petrosilex.  The  base  of  many  porphy 
ries  is  found  in  this  intermediate  situation;  % 
well  as  most  of  the  ancient  grey  and  green  ba 
salts  which  come  from  Egypt,  when  it  happen 
that  the  fineness  of  their  paste  no  longer  allow 
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NOME  XL    GRANITE  AND  GRANITIC  POR 

PHYRY. 

This  is  also  a  very  common  rock. 

The  passage  from  granite  to  granitic  porphyry 
being  one  of  the  most  remarkable  and  important 
the  following  observations  of  Dolomieu  will  Hi 
found  to  merit  particular  attention*. 

^'  During  the  great  coagulation,  to  which  W 
primitive  mountains  owe  their  construction)  3 
seems  that  there  have  been  substances,  of  which 
the  concurrence,  or  too  great  abundance,  hi^ 
impeded  or  prevented  the  regular  aggr^[iftiaii 
in  giving  the  paste  a  tenacity,  in  some  masxttt 
fattening  it,  to  make  use  of  a  term  applied  M| 
mother-waters  when  they  refuse  to  crystalliifii 
Such  are  the  particles  of  talc,  and  of  argillaceqii 
and  magnesian  earths  when  free.  It  seems  tlM 
these  earths,  naturally  unctuous,  have  prevenw 
the  other  particles  from  assuming  the  places  tt 
which  the  laws  of  elective  aggregation  destiod 
them,  in  causing  them  to  slide  on  one  anotbef 
I  have  pretty  generally  observed  that  the  supef 
abundance  of  magnesian  earth  chiefly  acted  upoi 

•  Jounul  da  Physiqae,  new  series^  vol.  i.  1794,  p.  ig3. 
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%ktm»T  textare  of  idbpar,  ctiuing-  its  loss, 

vUioiit  dqiriyiDg  the  fekpar  of  the  &ciiltjr  of 

4MHWg  tiie  exterior  forms  of  its  iisoal  ciystal- 

iilApiiir'  Tbm  is  pereeiyjed  ip  those  felspars^ 

Mi;lMiD9titate  the  large-  spots  in  green  por» 

\  lIlfi^^ttSM.serpentino  anticoi  and  still  more  in 

fSMf^m^:  which  mingled  with  green  horn* 

IwIimIhMI  ibe*  granites  called  Egyptian  greens. 

^tltiffl^  happens  that  their  pompact  ftao- 

tWi>j^.|iiltii  presents  any  indication  of  a  lami- 

IMi|MM  though  they  still  affect  the  quadran- 

'IMblripriiiBatic  form^  which  belongs  to  their 

.^tilMlC  'OysCallisation. 

^nttekpt  a$  in  the  magma  of  mother-waters^  re- 

4l|||IJo  •'  Btate  of  paste  by  evaporation,  there 

tljKliiJes  which,  escaping  from  the  viscidity 

^  tiM  medium  in  which  they  are  engaged,  ag- 

IWgMe  and  form  crystals,  which  are  found  bu- 

^  ki4he  mass :  in  the  same  manner,  in  these 

''kiiMllef  magma  of  the  great  precipitation,  it  is 

we  that  some  isolated  crystals  are  not  found 

;^RNM|g  4iem  I  and  which  have  acquired  so  much 

i^lNe  bulk 'and  regularity,  as  they  have  had 

illMfSM^flity  of  aggregation.    They  are  distin- 

'liiihed  from  the  paste  which  contains  them,  by 

tbeir  form,  their  tissue,  and  almost  always  by 

tfreir  colours,  brighter  than  that  of  the  base. 

Thus  are  formed  rocks  called  porphyries;  and 

vol..  II.  N 


which,  in  re&irty^  'only  differ  ftoYn  t^i«eb  hf 
this  acxnclent  of  agg«gati<yrf*. 

*'  The  distinction  eA»bIish^  t^ween ^gnsiftw 
and  porphyries  is  pro][ter  for  comUH^  utf^  it  ft 
^  ttecn%ary  for  artists ;  !ne^rthel€fss  the  ftth^l^jg^ it 
could  not  ^dttat  it  in  <t  sitidt  ifense,  withcfttt  "^fitev 
]^ORing  himseFf  to  ah  error,  wbich  Yni^ht  lettd  Ml 
Gniutcj.    fo  mistake  the  identity  df  Vbe  orijgfii  of  fh«ite  CM 
tbclcs,  and  the  Hnalogy  of  theit  *com)^wM(4k 
The  c'elebrat^  naturalist  (M.  de  Saltittmie)^  trilft 
has  furntihed  tis  with  a  gfeat  Md  ^Ht^dUM 
trdth,  by  Jf>toving,  by  a  thousand  eiceelletft  Hfr- 
servations,  that  the  parts  of  granite  Ore  ^etnitBth 
-jidranjy  that tht^  haik  hllh'ein'Jbrmed  in  tkettM 
•elefnentytihd'by  the  "siime'cdu^e,  bnd  thht'ihe  f^ 
cinle  tf  thisfdrfnattifn  isir^sttiUistlti&n;  Iwt  tl*l 
has  thongUt  be  otpght  to  inidc^  ^tWb  Mpikitt 
geh^ra  of  granites  and  porphyties,  mid  iAdH 
distin^^tiish  them  has  sbid,  m  granite  tHef^  it"* 
'paHey  which  envelops  the  sfony  grains  bfwkUkt 
Hs  composed,  while  in  porphyries,  is  Seen  h^Miflflk 
^base,  or  cerhent,  in  whkh  the  Mher  StMesWt^ 
^closed :   this  'niattirah'st,  1  -siiy,  by  the  progWt 
df  his  research^,  hhs  sodh  hittiself  fdUttdthc* 
sufficieilcy  of  ^hl^s^  distirignishing  dhiiractetoi'tf 

*  This  can  only  apply  to  granitic  porphyries:  and  aomt'OlhV 
remarks  must  be  pardoned^  from  the  slate  of  the  science  at  All 

'  period. 
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ffUch  I  favne  Jong  combated  the  preckion.  Pri- 
miAwe  moHDfains  luure  often  shown  him»  as  well 
m  myneiff  msmy  rocks  vvhich  have  united  the  two 
of  bekigy  and  which  seemed  to  he  inters 
apec&es  between  real  granites  and  real 
poiphjrifls;  and  to  point  out  the  gradations  by 
irinah  aMtave  passes  finm  the  Ibrmation  of  the 
mm  to  the  otfaar.    How  many  rocks  haye  I  not 

which*  by  their  polished  aurfiu^es* 
the  textace  attributed  to  porphyriesj  by 
isolated  crystals*  forming  spots  on  a 
ippaivmfly  compact*  and  of  a  different  cof- 
$  vhife  their  fracture  represented  grains  of 
tf  by  the  scaly  tissue  of  the  substance 
lAieh  kad  appeared  to  be  the  paste*  in  which 
IhacllMrsiubstaiiceswei^enTeloped;  £>r  granites 
Jkave  a  gcanular  appearance*  not  always  by  the 
drtyrfameat  of  the  grains  of  each  of  the  subp 
stances  which  compose  them*  but  by  the  nature 
^  tbe  texture  of  the  felspar*  of  which  tlic  plates 
lerofls leach  other  when  confusedly  crystallised^: 
Mod  in  all  compound  rocks*  the  substance  which 

•  *'  It  is  equally  on  account  of  their  scaly  tissue  that  sparry 
miUeSy  called  toHne,  seem  formed  of  large  grains,  adhering  togc- 
^Iht  hf  jiBtApotitioii.  Tlicy  owe  ihe  appearance  of  it  to  a  confused 
jijUillimiliiUt  which  interlaces  the  sparry  plates  ^  and  they  lose  thiB 
gnaulAi  aspect,  to  assume  that  of  a  compact  and  uniform  mass, 
when  they  are  deprived  of  this  commencement  of  rcgubr  aggrc* 
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i^  MiOu^iently  abundant  not  to  be  divided  by  the 
rencounter  of  other  smali  stones  mixed  with  it, 
and  for  its  parts  to  form  a  kind  of  continuity  of 
mass,  in  surrounding  the  other  substance«,  cS 
which  the  grains  arc  easily  isolated,  may  be  con- 
sidered as  the  principai  base  of  the  rock,  or  a* 
the  cement  which  agglutinates  the  amail  stony 
bodies,  of  a  difforent  nature,  concurring  to  the 
formation  of  the  mass.  Such  are  granites,  where 
felspar  alone  often  constitutes  three-fourth^ 
sometimes  four-fifths  of  the  mass  ;  and  if  an  abs- 
traction of  the  sparry  tissue  is  allowed,  which 
depends  on  a  rather  more  perfect  aggregation, 
and  of  which  it  may  be  deprived  without  chang- 
ing its  nature,  the  granular  appearance  of  the 
granite  disappears,  the  felspar  assumes  the  aspect 
of  a  cement  in  which  the  otiier  stones  are  enclosed^ 
and  the  rock  acquires  the  conformation  of  por^ 
phyry,  without  the  transition  of  the  one  to  the 
other  requiring  any  other  condition.  Nature 
often,  as  if  she  would  demonstrate  the  identity  of 
the  two  rocks,  performs  herself,  in  certain  masses, 
this  successive  transformation  of  granite  to  por- 
phyry, by  taking  away  and  returning  at  inter- 
vals its  laminar  tissue  to  the  felspar  j  and  she 
produces  masses  which,  according  to  the  ex- 
pression of  definitions,  may  be  in  part  placed 
among  granites,  in  part  among  the  genus  of  por- 
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characters  of  this  rock  has  altrays  embarrassed 
sjrstematic  nomenclatort,  thej  have  ratied  in  the 
name  thejr  have  bestowed  on  it^  and  ill  the 
place  they  have  assigned  it. 

^^  I  have  seen  in  the  mountains  of  Tyroi^ 
and  especially  in  the  large  rdlled  pebbles  in  the. 
plains  of  Verona,  virhich  have  descended .  frosa 
them>  a  great  quantity  of  those  rocks  which 
nlight  be  called  porphido-granites,  from  the 
union  of  those  i^iw  characters}  but  the  most 
curious  of  this  kind  I  have  ever  met  with,  are 
those  of  Corsica ;  of  which,  ten  years  since^  I 
d^osited  a  hundred  specimens  in  the  beautiful 
cabinet  of  Florence,  under  the  direction  of  my 
illustrious  fHend  Foatana. 

<'  But  it  is  dot  the  granite  of  the  earliest  yn* 
cipitation  which  possesses  this  identity  of  com- 
position with  porphyries  s  these  primary  granites, 
as  I  have  said,  are  more  quartzy  than  the  others} 
the  felspar  is  less  abundant  in  them,  and  cannot 
represent  A  cement.  The  medium  in  which 
they  vrere  formed  being  purer  than  in  later 
times,  the  particles  differently  constituted  have 
been  l^ss  interrupted  in  the  choice  of  placeSy 
assigned  them  by  the  aggregative  attractions 
and  if  in  a  few  of  these  granites  some  of  those 
large  spots  are  found,  which,  like  placards,  an- 
nounce some  change  in  the  constitution  of  the 
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transparent  felspar,  are  mistaken  for  quartz,  in- 
asmuch as  there  is  one  direction  in  which  their 
vitreous  fracture  is  exactly  like  that  of  quartz  ; 
but  their  fusibility  easily  distinguishes  them, 
when  brought  to  the  proof  of  the  blow-pipe. 
Porpbyries.       '^  By  the  inverse  of  what  we  have  said,  the 
best  characterised  porphyries  easily  pass  to  the 
state  of  granite.     It  is  enough  that  their  base 
shows  a  beginning  of  regular  aggregation ;.  and 
there  are  few  large  masses  of  red  porphyry  among 
the  most  perfect,  in  which  spots  are  not  observed, 
often  more  than  a  foot  in  extent,  where  the  graiof 
of  felspar  multiply  so  as  to  touch  each  otheri 
little  crystals  of  black  schorl  are  then  seen  in  the 
midst  of  them,  which  have  also  profited  by  the 
local  facility  given  to  the  aggregation,  or  which 
perhaps  has  caused  it  by  seizing  the  iron ;  the 
presence  of  which,  wj;ien  it  is  free  and  oxyginated, 
so  far  as  to  assume  the  red  colour,  seems  to  place 
an  obstacle  to  the  crystallisation.    Thus  also  are  ' 
these  parts  of  granitic  appearance. discoloured: 
one  would  often  believe  that  those  large  grej 
granitose  spots,  which  disfigure  the  purple  co* 
lour  of  the  rock,  proceeded  from  foreign  sub- 
stances accidentally  incorporated  in  the  paste  of 
the  porphyry ;   if  one  did  not  discern  on  the 
margin  of  those  spots,  that  the  grains  become 
gradually  less  distinct,  and  reassume  the  tissue 
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I  Hm  bM^'  in  \rhich  tbiere  is  smne  appeanuce 
Ciil«il«tiDa  of  contmaity. '  . 
^vStee  are  porphyries  in  which'  these  spots^ 
iMUl^  difier  by  their  colour  and  teztare.  from 
llKkMQ.«C*tbe J6ck»  are  so  mnltiplied  thatthey 
VHttUabfieias^  and  receive  from  them  the  epi* 
ttaftef  J^mfl£  hrkiati.  They  appear  formed  of 
JiariiDtaily;  of  similar  pieces^  which  become 
wAlllbg^ft common  c^aJmit    Hiis  kind  of  por- 

to  me  to  depend.oit' some  accidents, 
disturbed  the  coiagnlation  $  wUch 
iJNigfclai  snspended  and  resumed  at  sereral 

L*  A'laMBtioat  with  equal  confidence^  the  im-  iiMnmciitior 

!'_^_  .  ^  Rome. 

Hmb  Uocks  of  rocks  of  di£ferent  natures,  which 
tembe  .die  city  of  Rome,  or  are  found  in  its 
!  '^  as  I  would  mention  the  mountains  them- 
^  'dies  from  which  these  rocks  have  been  extract- 
^;  because  it  is  seldom  that  nature  herself  ex- 
P<ta  masses  so  large,  and  in  such  perfect  pre- 
'crfation'i  ^nd  to  obtain  them  thus,  it  has  been 
ItecesKuy  to  attack  the  heart  itself  of  the  mouu'* 
ttis.  Columns  of  granite  from  40  to  50  feet  in 
titration,  sarcophages  hollowed  in  masses  of 
porphyry  to  the  extent  of  even  1000  cubic  feet, 
fmsent  as  much  matter  for  observation  as  the  face 
if  stock  naturally  exposed ;  and  they  show  the 
sbstances  in  a  state  of  preservation  which  they 
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cannot  hfkye  on  the  snr&ce  of  mountfuns^  vlieoi 
the  weather,  and  a  thousand  other  causes  of  iie«^ 
gradation,  alter  the  hardest  rocks.    If  I  have 
acquired  some  knowledge  of  the  nature  of  mgIdv  , 
I  owe  it  in  a  great  measure  to  the  comparisoMI.^ 
that  I  have  been  able  to  make  from  thtf  ohservB^  ^ 
tions  furnished  by  the  monuments  of  RoiMb/^ 
with  those  which  I  collected  in  the  mountains  iij 
and  I  cannot  too  mtRh  advise  all  natunalisbitfi 
who  travel  in  Italy,  to  pursue  a  regular  con|i|| 
of  lithology  on  those  large  masses,  whose 
traction  is  a  proof  of  the  industry  and  po«^ 
that  ancient  people  who  used  them,  and  of' 
the  beauty  seems  to  assure  a  sort  of  prereoBdi 
to  the  eastern  Regions  which  furnished 
and  this  advantage  which  they  possess  over 
is  doubtless  owing  only  to  the  scantine^ 
means  that  we  have  employed  to  find  si 
substances  in  our  own  mountains;   thns  hom^ 
ridiculous  our  magnificence  appears,  when 
compare  it  with  that  of  the  ancients  I    I 
made  a  descriptive  catalogue  of  ail  the 
mental  rocks  of  ancient  Borne,  which  pej 
may  not  be  uninteresting. 

^'  It  is  besides  easy  to  show  that  tfae  fofucp 
many  porphyries  are  only  disguised 
and  it  is  sufficient  to  take  off  the  kind  of 
which  covers  them,  and  which  depends  on 


to  be  observable.  Taking,  for  example, 
piece  of  the  base  of  antique  red  por- 
indwith  a  blow-pipe  directing  the  flame 
per  OB  it,  it  becomes  brown  by  the  first 
r  the  8xti  and  then  are  easily  perceived 
ill  Mack  and  white  grains,  intermingled 
ae  of  granite ;  and  continuing  the  heat 
won  of  the  mass,  the  white  semi-trans- 
i«tl^  vitrification  of  the  white  grains  in- 
the  ftJspar:  the  opake  black  glass  pro- 
y  the  others,  announces  the  schorl ;  this, 
able,  melts  the  first,  and  often  encloses 
nins  of  felspar,  before  the  Are  has  af- 
hamt  and  tiien  their  glasses  mingle.  As 
iroportion  of  the  two  substances,  it  dif- 
italtfcovgfa  I  have  obserred  them  alter- 
to  tifa  the  predominance,  the  one  over 
er»  m  Ae  different  masses  that  I  have 
,  I  have  nevertheless  found  that  it  mt 
lar  which  most  often  predominated  in  the 
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preseots  in  its  base  a  superabundance  of  wl 
calls  schorl ;  tliat  is,  tbe  hornblende  of  the 
mans,  or  siderite  of  the  present  work.  In 
porphyries,  called  by  the  Roman  artists  L 
gones,  tbe  felspar  appears,  as  it  were,  n 
into  the  base,  so  as  only  to  present  spots 
different  tint.  It  is  now  well  known  tha 
base  of  the  porphyries  is  a  trap,  or  basaltio 
Dolomieu  has  the  merit  of  having  perhap 
observed  that  it  could  not  be  a  jasper;  as 
easily  fusible  by  the  blow-pipe:  but  ma 
his  observations  will,  in  the  present  advi 
state  of  the  science,  be  pronounced  to  I 
accurate. 

Granite  and  granitic  porphyry,  from  i 
Sinai. 

The  same,  from  the  Alps. 

The  same,  from  the  Grampian  mountaii 
Scotland. 

In  general  the  Scotish  granites  are  ver] 
gular ;  and,  in  small  fragments,  often  app 
granitels,  consisting  chiefly  of  felspar  witli 
seams  or  particles  of  mica,  while  tbe  qui 
often  rare  and  distant. 
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NOME  Xn,    GNEISS  AND  MICA  SLATE. 

~    This  is  also  a  common  transition  in  primitive 
ooimtries. 

Gneiss  and  mica  slate^  from  the  Alps/&c, 


NOME  XIII.    STEATITE  AND  ASBESTOS. 

Steatite^  in  assuming  a  fibrous  form,  passes 
into  asbestos.  This  transition  is  very  uncom-^ 
mon.  Sanssure  has  described  a  rock  of  this 
kind ;  and  Patrin  has  observed  that  it  affords  a 
remarkable  example  of  the  passage  of  one  rock 
into  another. 

"  This  stone,  which  I  received  from  M.  Struve, 
is  of  a  grey  colour,  sometimes  inclining  to  yel- 
low, sometimes  to  green.     It  greatly  resembles 
asbestos;  but  the  filaments  are  larger,  softer, 
tod  more  unctuous  to  the  touch  -,  while  the 
ftacture    lengthwise    presents    long    and  large 
fibres,  parallel  among  themselves,  perpendicular 
to  their  bases,  and  irregularly  prismatic.     Some 
are  straight,  others  a  little  bent ;  and  they  are 
sometimes  three  inches  in  length.     Their  lustre 
is  little  or  none ;  and  where  it  seems  lively,  and 
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almost  metallic,  this  eifect  is  produced  by  a  13( 
coating  of  laic,  which  covers  the  fibres  of  til 
stone. 

"  The  cross  fracture  is  extremely  unequal 
fipiintry,  with  a.  misiMre  of  spangles  of  a  diffo! 
ent  substance.  This  stone  is  translucent  OB  <]| 
edges,  to  the  thicbjoeas  of  four  lines,  end  so 
as  to  be  scratched  with  the  nail,  the  streak  beiog' 
whitish  and  of  some  lustre :  it  fiiintly  stains  cloth 
witli  a  gf-ey  linci  is  a  Utile  flexible,  and  pretty 
heavy.  Under  the  blow-pipe  it  melts  into  a  black 
globule,  ooit  exceeding:  tbe  teotJi  part  of  e  luie. 

"  It  is  then  evkdeotif  an  tutennediafce  luod  be- 
tween talc,  steatite,  and  asbestos. 

"  The  long  iibrCB  are  intermingled  wJth  pris- 
matic colmnns,  striatyed  lengthwise,  white,  la^ 
minar,  very  brilliant,  but  of  which  I  ^  not 
know  the  nature.  They  are  soft,  traasleceot, 
and  soluble  in  nitrous  acid;  but  wttbout  efier* 
TCscence,  and  in  length  of  time.  They  do  sot 
crackle  under  the  blow-pipe ;  and  on  cbarcoii 
turn  brown  without  melting.  They  csm  onif 
be  melted  on  a  point  of  sappare,  into  brows 
brilliant  glass,  without  bubbles,  and  half  trans- 
parent ;  the  drop  not  exceeding  the  tenth  part  of 
aline.    Thifi  stone  is  found  at  Weysler  Stoude."' 

■  Saan.  19I6. 
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ik^eikjrl  went  to  deep  at  Coomugreiir,  dis^ 
llliilwi  it  two  leagues^  and  retniiied  on  the 


.4i«i3Qii{llifig  the  bottom  of  the  Talkj,  joa  nrask 
MiMl-fiyrDeariy  three  qaarien  of  an  honr,  to 
i#d|»w|iefethe8chi8titoachthegffaiute.  These' 
NUrii,.whi<ih  at  a  distance  qnly  appeared,  a  thin. 
aidStoei. adhering  against  the  foot  of  me  motan- 
ttby.aie  a  considerable  mass  of  diffinent  Ipjrmk 
Theiabstance  which  composes  the  greater  part 
««f  Asm  hyers  is  remarkable,  in  that  it  briskly 
ii|riicstsei  with  acids,  and  yet  veiy  easily  melts 
tlitjilni  Uow-pipe  into  a  dear  green  transparent 

Jm^l-  which  runs  and  sinks  on  the  tnbe  of  glass 

[  gHa^h  it  has  been  fixed.  ^ 

*^^  lis  colour  is  blackish^  and  its  grain  resem* 

^  tbat  of  a  limestone ;  I  wished  to  see  what 

'  Midie  quantity  of  free  absorbent  earth  that  this 

«M&  contained :  I  pulverised  100  grains  of  it, 

^*^  I  pounded  for  an  hour  in  distilled  vinegar  ; 

I   ''^  acid  dissolved  the  half  of  it,  and  those  50 
jPiim  were  fouud  composed  of  44  grains  of  lime 
M  6  of  magnesia.    The  other  50  grains  which 
^JN  refused  to  dissolve  in  the  vinegar,  were 

^  ikoed  in  decoction  in  aqua  r^s;  being  dis- 
44ied  assisted  by  heat,  17>47  grains  of  lime, 
%Xi  of  argil,  and  1,44  of  iron,  were  extracted 
^  it,  there  remained  27  grains  and  a  half  of 
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indissoluble  sWiQeow  eiirth.  Unitiog  the  pro# 
ducts  of  the^  two  operatiouB^  100  grains  of  thb 
schistus  were  found  to  contain.  Lime  6l94ff» 
Stlex  97>50,  Magnesia  6»00,  Argil  a,J15,  Iron 
1,42,  Wtter^  air,  and  Io9^  1,38.    Total  100,00. 

<^  The  layers  of  this  ichidtus  are  intermingled 
with. layers  of  a  fine  sandstone;  but  little  cohe* 
rent,  and  which  resolves  of  itself  in  a  white  sand, 
found  in  quantity  at  the  foot  of  these  same  layers. 
The  weak  gluten,  which  unites  these  grains  of 
sand,  is  of  a  calcareous  nature. 

*^  These  layers  are  a  little  bent ;  but  their  ge- 
neral position,  of  those  at  least  which  are  tbi 
lowest,  is  vertical,  excepting  by  a  few  degree^ 
in  which  they  recline  against  the  mountain. 
There  can  be  no  doubt  on  the  position  of  th 
beds  of  these  schisti,  because  they  are  exaotly— 
parallel  to  the  plates  of  which  they  are  com*^ 
posed.  But  these  layers  are  cut  here  and  there^ 
and  at  right  angles,  by  clefts  parallel  to  one 
other,  and  which  all  bend  alike,  descending 
the  S.  W.  under  an  angle  of  about  50  degress. 
These  clefts  leave  intervals  between  them ;  hens 
a  foot,  there  only  a  few  inches.  When  they  ait 
observed  at  a  distance,  it  is  impossible  not  t^ 
take  them  for  divisions  of  the  beds  of  the  rocki 
so  important  is  it  in  these  researches  to  see  the 
abject  close,  and  observe  it  in  detail ;  for  the  fai> 
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teribr  structure  of  the  rock  can  alone  decide  be« 
tween  sections  which  cross  at  right  angles^  which 
ire  those  which  denote  the  position  of  the  beds. 
I  have  already  mentioned  what  I  thought  of  the 
origin  of  the  fiq^ures  which  thus  cut  the  beds^ 
tod  I  shall  elsewhere  refer  to  it  again. 

**  I  have  distinguished  four  very  distinct  shades 
ID ^ihe  transition  of  these  schisti  to  granites. 

"  The  first  layers  of  schistus,  where  some  al- 
teration is  observed,  assume  plates  more  wavy» 
^ghter»  more  resembling  mica ;  but  they  have 
otherwise  the  same  properties  with  the  others. 

^  The  nest  are  still  more  waved,  plates  of  real 
A^ica  are  observed,  and  besides  a  mixture  of 
HWMy  which  yields  fire  with  steel,  although  the 
^kstill  effervesces  with  acids.     Veins  of  a  black 
substance  are  observed  in  this  same  rock,  bright, 
^^posed  of  little  rhomboids,  which  appear  to 
"^  the  crystallisation  of  the  purest  substance  of 
^heschistus;  for  these  crystals  dissolve  with  ef- 
^rvescence  in  acids,  without  leaving  any  percep- 
l  %e  residue;    and  yet  they  very  easily  melt 
/  (dder  the  blow-pipe  into  a  greenish  and  trans- 
parent glass,  which  sinks  on  the  point  of  the 
^lass  tube. 

''The  third  shade  is  a  real  quartz,  mixed 
with  a  little  mica,  and  which  does  not  effer- 

resce* 

o  2 
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"  The  fourth  is  a  gr^  granite,  with  very  small 
grains  of  quartz^  felspar,  and  mica. 

^^  This  transition  in  general  occupies  an  in- 
considerable thickness;  in  some  places  these 
four  layers,  taken  together^  are  not  more  than  a 
foot :  nevertheless,  the  granite  does  not  acquire 
all  its  perfection,  its  grains  are  not  very  exact 
>^  and  distinct,  till  a  distance  of  some  feet  from  its 
junction.  Layers  are  observed  in  this  peffect 
granite;  they  are  parallel  to  all  those  which 
form  this  transition. 

*<  Following  it  round  the  mountain,  I  traced 
this  junction  of  schisti  to  a  considerable  distaoM^ 
by  sounding  every  where  with  a  hammer  tin 
bordering  beds :  I  observed  no  particular  differ 
ence  in  the  nature  of  the  layers,  which  fotc 
the  transition  between  granite  and  schistqs ;  bv: 
I  found  some  alteration  in  the  position  of  tki 
beds :  advancing  towards  the  S.  W.  I  observe 
schisti  as  well  as  granites  overhanging  toward 
the  valley,  here  of  35,  there  even  of  47  degrecJ- 
The  direction  of  the  layers  also  changes  a  little 
Those  nearest  to  Col  Ferret  run  to  the  S.  S.  V., 
while  those  most  distant  from  this  same  Col,  ran 
about  30  degrees  more  to  the  west. 

"  I  observed  also,  in  some  places,  vitriolic 
effervescences  which  distilled,  sometimes  frooi 
the  schistus,  sometimes  from  the  granite  itself." 
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friable  or  spotty  j  and  its  edges  Uien  become 

more  translucent. 

"  Reduced  to  powder,  and  digested  in  the 
nitrous  acid,  it  loses  A5  hundredths  of  its  wei^t^ 
and  the  residuun>,  of  a  fine  white,  and  truly  sili- 
ceous, dissolves  with  effervescence  in  the  mineral 
alkali.  It  is  cold  to  the  touch:  its  specific 
weight  is  2,301. 

"  Under  the  blow-pipe  it  begins  to  crack  a 
little,  then  it  melts  in  boiling  to  a  white  scoria; 
the  fusibility  of  which  expressed  by  a  globule, 
equal  to  0,8,  answers  to  7 1  degrees  of  Wedge- 
wood's  thermometer;  but  the  email  fragments 
that  have  been  digested  in  the  nitrous  acid,  are 
much  more  refractory,  on  account  of  their  hemg 
deprived  of  the  calcareous  earth,  the  principle 
of  their  fusibility.  Globules  of  them  can  only 
be  formed  equal  to  0,04,  corresponding  with  the 
1426  degree  of  Wedgewood. 

"  There  are  some  small  knots  of  flint  scattered 
in  the  interior  of  this  stone;  and  its  surface 
is  frequently  covered  with  pretty  black  deo- 
drites. 

"  I  have  already  observed,  that  naturalists 
have  confounded  the  stones  of  this  kind  with 
petrosiiex,  and  particularly  with  the  petrosilez 
aquabilis  of  Wallerius.  But  its  properties  are 
too  remarkable,  and  too  different  from  those  of 
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of  stone  enclose,  in  the  middle  of  their  thickness, 
another  stone  in  which  are  contained  kernels  of 
flint. 

^'  Each  of  these  beds,  whose  thickness  yaries 
from  one  inch  to  five  or  six,  is  therefore  com* 
posed  of  three  different  substances :  1.  White 
stone ;  2.  Brown  stone ;  3.  Flint. 

"  White  stone.  No.  1,  forms  the  upper  and 
lower  part  of  each  bed;  it  is  calcareous,  of  a 
white  approaching  tq  red^  it  breaks  in  irregular 
uneven  fragments,  with  obtuse  angles ;  its  frac- 
ture presents  a  mixture  of  grain?}  more  or  less 
small,  shapeless,  earthy,  and  without  any  lustre» 
It  is  rough  to  the  touch,  and  stains  the  hands  a 
little ;  it  is  soft,  but  however  less  so  than  chalk 
It  therefore  differs  from  this  by  being  a  little 
more  hard,  and  by  a  coarser  grain.  It  dissolves 
in  acids  with  considerable  effervescence,  and 
leaves  behind  a  small  argillaceous  sediment. ' 

"  The  brown  stone.  No.  2,  which  occupies 
the  middle  of  the  beds  of  that  kind  of  chalk,  is  of 
a  clear  Isabella-brown ;  it  breaks  in  conchoidsl 
fragments  with  sharp  edges,  and  whose  angles 
and  small  scales  are  translucent ;  its  fracture  is  ^ 
compact  with  scales,  being  sometimes  very 
sn\all,  sometimes  pretty  large.  Its  lustre  is 
weak,  a  little  shining;  its  streak  is  of  a  whitish 
grey;   its  hardness  rather  more  than  that  of 


Ill  wbite  scoria,  besprinkled  with  small 
the  fAsibility  of  which,  expressed  by  a 
qaal  to  0^,  answers  to  the  189  degtee 
ewood. 

Senesces  in  the  nitrous  acid  With  many 
Meij  and  a  small  piece,  of  the  thick- 
.  line,  after  remaining  in  it  twenty-four 
fonnd  to  have  lost  much  of  its  hard- 
ecially  at  the  sur&ce ;  it  even  stains  a 
raub,  and  breaks  between  the  fingers, 
lowever  being  reduced  to  powder.  Its 
is  then  only  0,13,  or  581  degrees  of 

DOd. 

oiding  to  these  characters,  it  is  a  kind 
ne  which  I  have  described  in  1M4,  by 
)  of  silicicalce. 
Bodnles  (3)  enclosed  in  that  brown 
re  of  a  fawn-colour,  translucent,  hard, 
ctore  perfectly  conchoidal,  smooth  in 
rts,  a  little  scaly  in  others,  having,  in-. 
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the  upper  and  lower  part  of  the  bed  of  tt 
stone,  and  are  found  thns  contiguous,  on  the  oi 
side  to  the  white  chalky  stone,  land  on  the  oUm 
to  the  silicicalce*  There  are  also  scattered  ha 
and  there,  in  the  body  of  the  chalky  stone,  mnd 
small  flints,  and  some  small  silicicalces,  wfafd 
are  not  fragments,  but  pieces  formed  in  the  qxit 
they  occupy.  ' 

^'  These  pbsenrations  and  experiments  appeM 
to  me  to  prove  that  these  intermediate  kindviN 
have  sometimes  represented  as  passages  fitmM 
kind  to  another,  or  as  limestones  half  meMflMii 
phosed  into  flint,  are  often  only  mecbalicil 
mixtures  of  one  kind  with  another.  We  hM 
see  that  the  calcareous  earth  has  pieseifCtK 
this  petrosilex  all  its  solubility  in  acids }  fli 
when  we  extract  it  from  the  mixture,  what  rt* 
mains  separated  from  the  dissolvent,  is  still  l^ 
fractory  like  pure  silex. 

*'  I  shall  also  draw  an  example  from  this  Stod 
of  the  insufficiency  of  the  external  characters  d 
a  rock  to  determine  its  nature,  and  even  onlyH 
decide  whether  it  be  simple  or  compound.  Ill 
deed  in  the  silicicakey  the  calcareous  parts  wt 
not  combined  with  the  siliceous,  since  the  nitrov 
acid  extracts  them  with  effervescence  withoc 
destroying  the  aggregation  of  the  stone.  The 
mt  then  only  interposed  between  the  stliceov 


tleoietits;  however,  the  wfaote  that  m&ltsfitta 
it,  observed  even  with  a  strong nMgnifyiagi^ui, 
sf^ears  to  be  absolutely  homogeooM  ;  'Oniim^bt 
consequently,  eccording  to  tiw  rale  of  ttelitiMW 
laical  nomenclature,  to  he  coniidsed  mi  ft  aln- 
plestone.  ,:  .    .      . 

"If  then  we  owe  g  ratitode  to  Mr,  Vei  aef ,  for 
hartng  given  to  the  exterior  characters  all  tha 
perfection  of  which  they  mve  sasceptibloj  ire 
muM  omit  no  means  which  fotff  afford  m  Ughtar 
upon  the  nature  and  componHon  of  hodies*  with 
vhicb  our  senses  alone  are  incapable  of  iiimUi- 

i"?[09. 

"  We  frequently  find  <Hi  the  same  roadf  be- 
t*een  Abe  and  Lambeso,  the  same  flints  en- 
doted  in  chalky  calcareoos  stone."* 

His  accoont  may  also  be  anbjoined  of  a  sin- 
lifaranemblage  of  heterogenous  rocks,  which 
inU  not  well^be  separated,  as  the  sudd^  tran- 
iAMafiMmtbeir  chief  cariosity.  These  he  dis- 
D  Mont  Jovet,  between  St.  Vincent  and  „ 
I  aot  fiur  from  the  city  of  Aosta;  being 
t  diemationa  of  arrects  or  uprights  of 
iltin,  siderite,  garnet  rock,  and  cal- 
s  granitoid, 
ntinef  with  brilliant  plates  of  green  trans- 
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parent  talc,  sometimes  undulated,  at  othe 
fibrous  or  laminar. 

A  large  rock  of  siderite,  partly  very  hav 
and  yielding  sparks  with  steel ;  partly  lamini 
and  more  tender.  The  hard  part  marbled  wil 
brown>  from  the  decomposition  of  the  iron.  ] 
is  crystallised. 

A  massive  garnet  rock,  either  in  mass  or  ooi 
fusedly  crystallised  with  deep  green  siderite,  Jl 
brilliant  needles,  being  a  mixture  of  the  greaMi 
beauty*.  The  infusibility  of  the  garnet,  SmI 
sure  ascribes  to  the  refractory  matrix ;  a  remaii 
that  may  be  applied  in  many  other  instaoooj 
and  chemists  should  often  analyse  the  gangalt 

Another  rock  of  siderite,  brown  where  CM 
posed  of  flat  plates,  green  when  of  little  need4 
confusedly  interlaced.  His  greenish  schistaSia 
a  fine  pier  re  de  come,  seems  a  chlorite  slate. 

The  calcareous  granitoid  of  limestone,  quarti 
and  mica,  alternates  repeatedly  at  Mont  Jovt 
with  the  other  rocks;  and  Saussure  observe 
another  kind,  consisting  of  rhomboidal  calcareoi 
spar  of  a  fawn-colour,  of  a  pure  white  quarti 
and  white  talc,  in  soft  brilliant  plates;  a  mo 
beautiful  and  uncommon  rockf. 


•  Some  fragments  arc  of  pure  rec^, 
t  Sauss.  965. 


$ps 


mg  the  transilient  roclu  mayftbo  be  dasft* 
id  many  which  are  imperfect  ia  their  ftmctare, 
miso  irregular  in  diflecent  portioiu>  thattbey 
unbarrass  the  scientific  iaqairer.  In  &ct,  tocIe* 
if  this  nature  constitute  a  loi^poitioD  of  tW 
^obe  j  while  the  specimens  in  cabinets  chiefly 
omist  of  what  are  called  well  chanujterised. 
'o  detail  and  class  these  imperfect  rocks  would 
le  iDfioite,  and  uninterestiog,  so  a  few  obsena-* 
ions  may  soffice.  •    ■    .      ■ 

Great  Britain  und  Ireland,  in  particular,  often hgw^M 
iffotd  irregular  and  inijicrfect  rocks,     Erm  the   "Mato, 
^ite  of  Scotland  rarely  presents  the  regular 
:^£tallisation  observahle  in  that  of  some  other 
^oaninesj  consisting  chiefly  of  felspar,  with  a  , 

little  quartz,  and  remote  spangles  of  mica.'  Dr. 
I''MnsM,.in  his  mineralogy  of  Shropshire,  has 
IpMifad  many  irregular  rocks  of  diis  kind; 
^A  ai  an  imperfect  or  ill  characterised  granite, 
..  of  red  felspar,  white  qaartz,  and 
ten  hornblende.  But  this  appear- 
MBSoly  occurs  in  the  most  perfect  specimens  i 
Mfein  general  it  may  rather  be  called  a  sand- 
Mi^  aeemingly  formed  by  deposition.  Such  is 
bo'the  rock  of  Raglith,  formed  of  grains  of  fel- 
Mf  and  quartz,  in  an  earthy  base*. 

*  Ttfwnion't  Tiacis,  p.  lG3>  l68,  lljl,  Sk. 
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Malvern  hills.  The  mineralogy  of  the  Malvern  hills,  in  Wor< 
cestershire,  also  presents  several  imperfect  rocldi 
of  the  nature  of  granite,  and  chert,  and  wackM^ 
with  mica  slate  and  schistose  siderite*  Bat  A|| 
intelligent  writer's  own  description  will  coii?ejj| 
the  clearest  idea.  He  introduces  it  by  the 
lowing  observation,  which  indicates  their  pi 
place  in  this  division :    ^^  All  these  rocks 

qnentiy  pass  imperceptibly  into  each  other  s  wheuM 
arise  various  strange  mixtures,  and  imperfecd]^ 
characterised  fossils.'' 

<*  These  rocks  are  singularly  blended  to| 
In  some  parts  the  granitoid  rock,  which  cot 
scarce  any  mica,  runs  as  it  were  in  thick  ii 
lar  veins,  or  forms  patches  amongst  the  wi 
and  chert;  and  these  likewise  are  similarly 
tuated  amongst  the  granite,  sometimes  lM 
one,  sometimes  the  other,  forming  the  principal 
mass. 

^*  In  walking  over  these  hills,  I  collected  thi 
following  specimens;  none  of  which  I  fbaodl 
any  where  to  constitute  a  considerable  portioi 
of  them,  except  the  granitoid  kind ;  and  Haa^ 
though  greatly  varying  in  its  nature,  I  found  il 
considerable  rocks  on  the  summit  of  the  ridg< 
between  Great  Malvern  and  the  Well  Honae. 

"  1.  Red  granite,  with  scarce  any  silver  mica, 
and  a  little  hornblende. 


'  minate  spangles  of  mica.  The  differeut 
ODcnts  beJDg  in  very  small  quantities,  con- 
i  a  body  which,  at  first  sight,  appears  ho- 

&0U. 

L  Qaartx  and  felspar,  in  such  minute  grains 

Ksemble  a  sand-stone. 

•  Red  compact  felspar  i    In  this  I  cannot, 

rith  a  good  lens,  distinguish  any  admixture 

irti;  but  when  held  in  a  particular  direc- 

%  Hirer  mica  is  visible.     I  conjecture  this 

«f  the  same  nature  as  the  preceding,  but 

oaiposed  of  much  minuter  parts. 

i.  Red  granite,  or  rather  felspar  and  quartz, 

ig  a  vein  or  stiipe  in  spatous  (granular) 

lende  i  which  is  likewise  interspersed  with 

Utidei  of  felspar. 

'■  Two  stripes  of  the  preceding  granitoid 

le,  separated  by  brownish  mica. 

.  Stripes  of  the  preceding  granitoid  mix- 

nbedded  in,  and  separated  by,  a  greenish 


*'  10.  Black  spatous  hornblende,  interspei 
with  small  particles  of  rt.-d  felspar. 

"  U.  Fine  grained  black  spatous  horablei 
interspersed  with  very  few  aod  very  minnte  j 
tides  of  reddijih  felspar. 

"  12.  A  brown  stone,  and,  to  the  iii^ed  f 
almost  homogenous }  but  which  is  a  mixtur 
nearly  equal  portions  of  red  felspar  and  bl 
hornblende ;  but  both  in  very  minute  particf 

"  IS.  Black'grey  wacken. 

"  14.  The  same,  with  a  spot  of  siskin  gl 
lapis  nephrlticus,  or  kind  of  jad. 

"  \5.  A  mixture  of  hornblende  and  the  s 
lapis  nepliriticus,  with  some  quartz,  all  so  i 
mately  mixed  as  to  form  nearly  a  homogei 
basis  or  ground,  in  which  are  small  streaks 
particles  of  red  felspar. 

"  16.  Reddish  grey  petrosilex,  including  a 
particles  of  pellucid  felspar. 

"  All  these  specimens  are  from  about  thre 
four  miles  of  the  centre  of  the  chain  j  the  o 
parts  of  it  I  never  examined."* 

•  Towiuon'a  Tracts,  p.  216. 
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DECOMPOSED. 


[  XH£  decomposition  of  rocks  forms  a  imponanM  of 
I  Sinking  feature  in  geology,  as  a  great  part 
I  of  the  productive  soil,  and  many  of  the 
r  nbstances  used  in  important  manufac- 
itc^ies,  may  be  considered  as  chiefly  derived 
\  fiwn  this  circumstance.  Several  of  the 
most  useful  clays  are  reputed  by  some  to 
be  merely  decompositions  of  felspar;  the 
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mixture  of  sand  being  a  decomposition 
tiMoiu  quartz.  Bergman  found  the  loam  m 
London,  to  contain  only  IS  of  argil ;  1 
remaining  87  being  a  redish  grey  sand. 
Mould,  fine  as  flour.  What  is  called  mould,  a 
sists  chiefly  of  vegetable  and  animal 
mains.  The  fall  of  leaves  in  a  for 
creates  a  fine  black  mould. 

In  various  parts  of  England,  and  oti 
countries;  the  loam  is  of  a  red  colour,  a 
proceeds  in  what  may  be  called  belts 
zones  (for  strata  can  only  be  superimpos 
on  each  other)  for  a  great  distance,  b 
with  various  interruptions.  This  red  tip 
can  scarcely  arise  from  the  decompoi 
felspar  of  red  primeval  granite,  as  soi 
have  supposed ;  for  in  that  case  the  hardc 
nodules  of  the  granite  would  probably  si 
be  found,  as  in  the  red  sand-stone;  b 
may  merely  proceed  from  the  admixti 
of  red  oxyd  of  iron,  while  in  other  sp 
the  black  oxyd  may  predominate.  Aq 
laceous  earth  is  found  in  the  most  primit 
substances;  and  theory  can  scarcely 
expected  to  determine  whether  the  fer 


til 


clay,  which  forms  so  prodi^;iiOas8iid.iiiipoit« 
ant  a  portion  of  the  surface  df  Aisglobey 
and  furnishes  ahment  to^^aniauds'Slicl 'Ve- 
getables, arises  from  a  A^campoAitm-' A 
fected,  during  myriads  of  «geSr 'tv^'tbe 
superincumbent  waters  ;  Grbj  a  miire'dtt* 
pontioD  froDi  the  original  ukub  andmiMi* 
tution  of  the  waters  themadfO.  '  'JToiir  -'  - 
Oti  the  decom  position  at  fockthi-lili  Oik 
Sffvations  of  a  skilful  dicmift  musi-be 
farticalarly  exact  and  intwestingv  fyf  wMdk 
imoa  those  of  Mr.  Kinraa  ate  jextrwcteii  i 
nore  especially  as  they  aboaad  vitli-  ex^ 
•lilries  which  are  essential  to  ill*  ttatme  of 
f  ^  {(resent  work.  It  may  alto  ber  prm 
I  fteid,  that  the  decomposed  ix>ck»  have 
*>wer  hitherto  been  treated  in  any  prctfeu- 
ed  work  of  mineralogy,  so  that  the  novelty 
of  the  sobject  calls  tor  every  aid  of  iUns- 

Muini. 

^B*  Decomposition  consists  in  the  separo- 

^kof  the  constituent  parts  t^  a  stone,  or 

^0er  substance  ;  and  may  be  either  total 

or  partial.     Disintegration  denotes  the  se- 
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paratioQ  only  of  the  integrant  parts ;  both 
often  take  place  in  the  same  substance. 
c«w»-  .  "  The  only  causes  of  mere  disintegratioo 
as  ^  yet  known,  are  the  vicissitudes  of  the 
atmosphere;  the  absorption  and  congela- 
tion of  water;  the  sudden  dilatation  oi 
contraction  produced  by  the  former,  par- 
ticularly when  extreme,  cannot  but  looseo 
the  texture  -of  most  stony  substances,  and 
when  aided  by  the  absorption  of  water^ 
strongly  tend  to  separate  them.  The  water 
thus  received  in  their  minutest  rifts,  being 
afterwards  frozen,  bursts  them  with  incre- 
dible force,  of  which  frequent  instanoea 
occur  in  the  northern  countries,  and  in  tibA 
more  elevated  mountains  of  the  southern 
where  the  most  sudden  transitions  of  he& 
and  cold,  and  the  highest  degrees  of  tb^ 
latter,  frequently  prevail;  and  hence  th^ 
broken  craggy  state  of  their  loftiest  suKi- 
mits*. 
"  The  known  external  causes  of  decom- 


*  Cranti  haa  iDformed  us  that,  in  Greenland,  the  rocki  are  oft* 
lieaid  to  bant  with  a  noise  like  thunder.— P. 
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mbsorbing  oxygen,  while  it  is  thus  convert- 
ed into  vitriolic  acid ;  but  moisture  is  alsc 
requisite.  To  this  cause  the  decomposl 
tion  of  such  stones  as  contain  pyrites  is  tc 
be  attributed;  it  seldom  acts,  however 
unless  united  to  some  metallic  substance 
and  hence  its  combinations  with  ar^,  un 
less  assisted  by  heat,  are  not  sensibly  de 
composed,  or  only  in  a  great  length  c 
time. 
oxjdofiron.  "  Calccs  of  irou,  moderately  oxygenated 
are  the  most  general  cause  of  deeomposi; 
tion,  particulariy  when  asedsted  by  a  ioem 
texture,  and  the  other  causes  of  diNHteH 
gratipn ;  these  act  by  absorbing  a  greater 
proportion  of  oxygen  and  fixed  air,  but  i9« 
quire  also  the  assistance  of  moisture.  By 
this  absorption  they  gradually  swell,  and 
are  disunited  from  the  other  constituent 
parts  of  the  stone,  into  whose  compositioo 
they  enter.  When  least  oxygenated,  theit 
colour  is  black,  or  brown,  or  bluish ;  and 
in  some  instances,  when  united  with  ar^ 
and  magnesia,  grey  or  greenish  grey ;  tb 
former  in  proportion  as  they  become  moD 


ittjri^nated,  become  purple,  xedL.  orange. 
uid  finally  pale  yellow ;  the  latter  becamcB 
U  first  blue,  then  purple,  red,  &c. 

"  Iron  in  its  perfect  metallic  state,  or  at 
least  but  slightly  oxygenated,  also  decoiiH 
poses  vater ;  but  if  exposed  to  the  air,  it 
becomes  farther  oxygenated ;  and  the  qmd- 
pound  into  which  it  enters  graduaUjr 
vilhera,  as  Dr.  Hig^s  observed,  in  imi- 
tatiog  pouzzolana  (on  Cements,  1S4). 

"  But  stones,  into  vhose  compositioQ 
Qkes  of  iron  hi^y  oxygenated  seem  to 
We  ongioally  entered,  are  very  difficultly 
decomposed,  as  red  jaspers,  &c.  as  thej 
*lieady  possess  nearly  as  much  as  they  can 
absorb. 

"  Manganese,  when  slightly  oxygenated, 
» known  to  attract  oxygen  strongly,  par- 
ticularly with  the  assistance  of  heat  and 
Dtoisture;  hence  it  is,  in  many  cases,  a 
principle  of  decomposition,  as  in  siderocal- 
citcs,  &c. ;  it  also  frequently  assists  or  pro- 
Ootes  that  effected  by  calces  of  iron. 

"  lime,  &om  its  attraction  to  fixed  air, 
and  its  solubility  in  water,  must  promote, 


r 


fig  DOM  AIM   XI.      DBGO¥PO|E|>f 

destroyed.  A  single  drop  of  sea  wnter  h 
sufficient  to  produce  the  germ  of  destruc- 
tion ;  it  fQnns  a  spot  which  gradually  in- 
creases^  and  spreads  like  a  caries  through 
the  whole  mass  of  the  stone :  nor  does  r 
stop  there,  but  after  some  time  affects  a] 
the  neighbouring  stones  in  the  wall.  Tl»< 
stones  niost  subject  to  thi$  malady  are  thosi 
that  contain  most  magnesia ;  those  whicl 
are  fine  grained  and  of  a  close  texture,  reshi 
most/  Short  as  this  account  is,  it  appean 
from  it  that  the  limestone  of  Malta  coih 
taim  both  calcareous  earth  and  magne»a» 
but  niost  probably  in  a  mild  state;  and 
the  stone  being  of  the  looser  kind,  is  of 
the  species  which  is  known  to  contain  most 
mephitic  air.  M.  Dolomieu  shows,  at  the 
end  of  his  tract  on  the  Lipari  Islands,  that 
the  atmosphere  of  Malta  in  some  seasons^ 
when  a  south  wind  blows,  is  remarkably 
fouled  with  mephitic  air;  and  at  other 
times,  when  a  north  wind  blows,  remade 
ably  pure ;  and  hence,  of  all  others,  mos) 
fit  for  the  generation  of  nitrous  acid.— 
Again,  sea  water,  besides  common   salt 


destroyed.  How  the  alkaline  part  of  the 
nitre,  which  is  one  of  the  products  result- 
ing from  the  decomposition  of  this  stone, 
is  formed,  is  as  yet  mysterious  ;  is  it  not 
from  the  tartarin  lately  discovered  iu  clays 
and  many  stones?  I  am  as  yet  inclined  to 
think,  that  it  is  derived  from  the  putrefac- 
tion of  vegetable  and  animal  substances ; 
and  though  nitrous  acid  formed  of  oxygen 
and  air,  from  putrefying  substances,  be 
found  united  not  only  to  the  absorbent 
earths  to  which  it  is  exposed,  but  also  to  4 
fixed  alkali;  yet  I  should  rather  suppose 
that  the  alkali  is  conveyed  into  those  earths 
by  the  putrid  air,  than  newly  formed ;  and 
the  reason  is,  that  tartarin,  notwithstand- 
ing its  fixity,  is  also  found  in  soot;  an^ 
in  the  same  manner  may  be  elevated  it* 
putrid  exhalations.  As  to  the  commo** 
salt,  said  also  by  Dolomieu  to  be  found  i0 
the  blisters  of  this  mouldering  stone,  I  anJ 
as  yet  in  doubt ;  for  common  salt  was  also 
said  to  accompany  the  native  nitre  found  in 
the  pulo  of  Apulia  ;  yet  Klaproth,  in  ana- 
lysing this  nitrated  earth,  could  find  none: 


see  ZiaiinerniaD's  account  of  this   natire 
nitre.  (36Roy.  HI,113,and  1  KIap.319.) 
"  So  aUo  when  the  calx  of  iron  oontein- 
ed  ia  stones  is  but  slightlj  oiygenated,  it 
may,  b^'  reason  of  the  close  textoie  oj 
stooe,  remain  undecomposed  for  ages^; 
if  b;  any  accident,  as  fracture^  or 
viih  some  saline  matter,  or. the  all 
reception  and  dismissal  of  water,  the 
ceptjou  of  more  oxygen  is  facilitated,  a 
ipositiou  will  commence,  which,  as  in 
former  case,  will  spread  like  a  caries, 
ise  the  less  oxygenated  part  of  the 
talces  oxygen  more  easily  from  the 
oxygenated  part,  than  from  the  at- 
mosphere ;    by  reaaon,  that  the  absorbed 
^ygen  is  more  condensed  than  it  is  in  the 
*tin»phere.     Thus  iron   inserted   into  a 
ii^y  oxygenated   solution  of  vitriol  of 
iTMi,  and  which  therefore  refuses  to  crys- 
taffise,  will  take  up  the  excess  of  oxygen, 
lud  thus  restore  the  solution  to  a  crystal- 
Jtiable  state ;  or  as  calx  of  tin  takes  up 
M^gei^fnHn  calces  of  silver,  antimony,  &c. 
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m  the  beautiful  experiments  of  Pelletier,. 
(12  An.  Chym.  229,  &c.) 
Fcr^ious       "  Hence  also,  ferruginous  stones  near — 
or  upon  the  surface  of  the  earth,  bein 
more  exposed  to  air  and  moisture,  and 
disruptive  action  of  growing  vegetable's 
whose  roots  pierce  through  their  minutei 
lifts,  and  by  swelling  burst  them,  are 
exposed  and    subject  to   decompositioi 
Water  carries  down  the  ferruginous 
cles  into  the  lower  strata,  and  forms  ther^ 
those  illinitions  and  masses  of  pisiform 
gillaceous  iron  ore,  which  Buffon  and  o 
have,  without   sufficient  reason; 
from  decayed  vegetables. 

^  Basalt,  when  pure,  strongly  resifitt 
composition,  or  its  surface  alone  bears  an 
marks  of  it ;  the  argillaceous,  siliceous^  ani 
calcareous  ingredients,  and  part  of  the  fer* 
ruginous,  soon  recombining  and  forming  a 
hard  crust,  which  invests  and  protects  the 
wacken.    remainder  of  the  stone.     But  wacken  is 
very  easily  decomposed;   and  hence  the 
basalts  or  traps,  into  whose  compoaitieD 


:  'j^pli^  ji«ld  easily  to  the  deCoupfMiog 

principle.    Some  granites^  I  ma^  say  moitv 

are  in  appropriate  circumstances,  not  diffir 

cultly  decomposed,  the  mica  aod  fd^Hur 

Sn  chiedy  affected :  the  same  may  bQ<tbo 

9BiA  of  most  sand-stones,  particuLaxly  ItboM 

trLose  cement  is  argjllaceoas:Qr  iesmpAifOM^ 

and  many  porphynes  ftnd.goe&sges/^  .  ' '.: 

.^.From  these  interesting  observativDf  it  u^SJ^! 

g^^jll  appear,    that   the  decompo3itioiii->lif 

L^HU  is  not  only  a  curious  subject  initad^ 

I^WtOf  the  greatest  importance  to  the  arts* 

'Purticularly    architecture   and    sculptniei 

^miy  noble  edifices  have  soon  beoome 

diftfiggred,  because  the  architect  did  not 

^^nayr  the  easy  decomposition  of  the  mate- 

IVltlA    Thus  at  Trianon  the  pillars  are  al- 

'  ^lli^x  decayed,  because  the  argillaceous 

^1h)M  oC  the  marble  of  Carapan.wUl  not 

1?9W!Aipotuiie  in  the  open  air,  where  it  soon 

WIBjIwIuil    At  Oxford  it  has  been  obs^ved 

^f^;soBie  of  the  public  buildings  are  in- 

jplQB4»l3ecause  the  builders  had  not  studied 

IJH^JAture  of  the  stone»  which  requires  to 

•  Kinnn'«GaAigM£>wr*>  P- 143— IM. 
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be  laid  in  its  original  position  in  the  quarry^ 
that  the  first  compression  may  still  exists 
as  otherwise  it  will  imbibe  the  moistures 
and  thus  split  or  crumble  in  frosty  weatheK^ 
Sculptors  are  singularly  anxious,  that  tlk^ 
stone  which  they  use  should  not  be  subjticsr 
to  this  defect;  and  thpir  example  shouft^j 
be  followed  by  architected  as  the  duratio^B 
of  their  works  and  reputation  depends  en- 
tirely  on   this  branch  of  knowledge.     It 
would  appear  that  the  anciente,  who  alwajif 
mingled  the   useful  with  the  ornamental 
had  particularly  investigated  this  subject^ 
even  in  very  early  times ;  for  the  £gyptiaiii# 
in  their  eternal  monuments,  had  alreadjf 
learned  to  prefer  granite  and  porphyry,  the5> 
two  most  durable  substances  in  natuie^ 
and  which  have  the  additional  advantage 
that  they  afford  no  temptation  for  destruc-^ 
tion,  because   they  cannot,  like   marUe, 
be  converted  into  lime :   for  some  of  the 
noblest  monuments  of  Greece  have  been 
used  for  this  purpose  by  the  barbarous. 
Turks ;  and  a  temple  or  statue  of  Diana 
has  been  turned  into  cement,  for  the  volup* 
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tbons  apartments  of  a  Haram.     It  is  also 
conceived  by  antiquaries,  that  some  of  the 
finest  monuments  of  ancient  Rome  perish- 
ttl  in  this  manner  during  the  middle  ages. 
It  must  not  be  forgotten  that  stones  ap-  Hard  gtooet 

o  r      may  decom- 

paientlj  hard,  are  sometimes  more  subject      ^^' 

to  decay  than  those  of  a  softer  contexture. 

Xli6  pyramids  of  Egypt  have  suffered  little 

degradation,  though  constructed  with  a  soft 

calcareous  konite*.    The  Roman  Pharos, 

^t  Dover,  remains  almost  entire,  though 

^>uilt  with  a  soft  stalactitic  tufa,  found  in 

abundance  on  the  shores  of  several  rivers ; 

ft>x  example,  the  Tees,   in   the  north  of 

-England.     The  transportation  of  this  stone 

^W)m  a  distance,  seems  to  evince  that  there 

^^aj  some  reason  for  giving  it  a  preference ; 

^Tid  as  it  is  coralloid  in  its  structure,  it  was 

V^rhaps  justly  conceived  that  it  would  emit 

^he  moisture  with  the  same  ease  as  it  was 

deceived,   and  hence  be  little  subject  to 

•  Strabo  says,  that  one  of  the  pyramids  was  more  expensive,  as 

dtt  lower  part  was  built  with  basalt,  from  Ethiopia ;  a  circumstance 

irhich  teems  to  have  ewaped  the  attention  of  travellers,  probably 

from  the  white  crust  which  invests  basalt.    But  some  were  covered 

with  granite  :  see  Dom.  II. 

VOL.  II,  Q 
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decomposition.     The  conjecture,  if  sucl^ 
iras  certainly  verified  by  the  event.    Froi^ 
th»^  and  numerous  other  examples,  it  ma.^ 
be  inferred  tliat  the  ancient  architects  o^ 
served,  with  a  most  scrutinizing  eye,  the 
nature  and  tlie  structure  of  the  stone  whici 
they  employed ;  an  important  circumstaoce 
which  has  not  met  with  due  consideration 
among  the  moderns. 

The  same  considel'ations  are  also  of  tbe 
greatest  importance  in  private  buildings 
where  stone  is  abundant  and  in  general  m^ 
quest ;  and  the  product  of  any  new  quair^ 
should  be  put  to  seveml  tests,  and  seveic^ 
examined,  before  it  be  brought  into  usS^ 
The  example  of  th^  houses  of  Malta,  abm^ 
mentioned  by  Mr.  Kirwan,  is  a  staking 
lesson  of  this  kind;   and  some  moderis 
buildings  in  Scotland  are  more  decajoi 
than  the  ancient.    If  iron,  clay,  or  evef 
perhaps  some  magnesian  mixtures,  be  much 
intermingled,  the  stone  is  apt  to  become 
carious.     But  the  magnesian  rocks  in  gfr 
ncral  are  little  subject  to  decay  ;  and  ser- 
pentine, resisting  moisture  by  its  unctuous 
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nature^  forms  some  of  the  boldest  summits 
lod  prooontories.  It  was  perhaps  this 
consideration  which  induced  the  preference 
Af  ollite,  or  potstone,  in  the  construction 
of  the  Duke  of  Argyle's  noble  mansion  at 

These  observations  can  scarcely  demand 
GKCUse^  as  being  digressive,  for  the  utility 
of  AOj  subject  is  its  most  laudable  quality : 
fUsi  utile  est  quodfadmus^  stulta  est  gloria* 
But  to  return  to  considerations  more  imme* 
^tiatdy  connected  with  the  nature  of  this 
WOiky  it  must  not  be  forgotten  that  the 
■We  illustrator  of  the  Huttoniau  theory, 
has  treated   the  subject  of  decomposed 
TOckfi^  which  may  be  said  indeed  to  form 
Ae  very  foundation  of  that  system,  with 
his  usual  talents;  but  not  with  that  long 
tod  laborious  discussion  which  was  to  have 
^n  expected  on  a  topic  so  important  to 
itt  purpose.     After  describino:  the  plain  of 
C/au,  at  the  mouth  of  tlie  Rhone,  a  space 
of  about  20  square  leagues  covered  with 
qaartzose  pebbles,  and  which  Sa unsure  ob- 
served to  proceed  from  the  decomposition 
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of  a  vast  stratum  of  pudding-stone,  which — i 
underlies  the  whole ;  the  inteUigcnt  autfaosH 
thus  proceeds. 

"  The  argument  for  the  decomposido^Hi 
of  stony  substances,  which  is  afforded  bi^-t 
the  state  of  this  singular  plain,  may 
confirmed  by  the  appearances  observed  )■ 
many  extensive  tracts  of  land  all  over  th« 
world,  and  especially  in  some  parts  of  Great 
Britain.    The  road  to  E.veter  from  TauD* 
ton  Dean,  between  the  latter  and  HonitOD, 
passes  over  a  large  heath  or  down,  consi- 
derably elevated  above  tbe  plain  of  Tauo- 
ton.     Tlie  rock  which  is  the  base  of  thii 
heath,  as  far  as  can  be  discovered,  is  limfr 
stone ;  and  over  the  surface  of  it  large  flints, 
in  the  form  of  gravel,  are  very  thickly 
spread.     There  is  no  higher  ground  in  to 
neigiibourhood  from  which  this  gravel  caa 
be  supposed  to  have  come,  nor  any  stream 
that  can  have  carried  it;  so  that  no  expla- 
nation of  it  remains,  but  that  it  is  fonned 
of  the  flints  contained  in  beds  of  limestone 
which  are  now  worn  away.     The  flints  on 
the  heath  are  precisely  of  the  kind  found  ia 


iT 
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wben  it  is  observed,  that  the  basis  of  the 

whole  tract  just  described  is .  a  red  sand-^ 

stone,  often  containing  in  it  a  hard  quartzy 

gravel,  perfectly  similar  to  that  which  has 

just  been  mentioned.    From  the  dissolu^ 

ti(Mi  of  beds  of  this  sandstone,  which  for- 

meiiy  corered  the  present,  there  can  be  no 

doubt  that  this  gravel  is  derived.     But  as 

tfae  gravel  is  in  general  thinly  dispersed 

tfaiDDgii  the  sandstone,  and  abounds  only 

nt  some  of  its  layers,  it  should  therefore 

'GCQi  that  a  vast  body  of  strata  must  have 

^'cen  worn  away  and  decomposed,  before 

SQcih  quantities  of  gravel  as  now  exist  in  tlio 

*>il  could  have  been  let  loose. 

**  I  have  said  that  a  rock,  capable  of  af- 
'^I'lling  such  gravel  as  this,  is  not  to  be 
*"*\lnd  in  the  tract  of  country  just  mention- 
ed •    This,  however,  is  not   strictly  true; 
for   in  Worcestershire,  between   Bromes* 
grove  and  Birmingham,  about  seven  miles 
from  the  latter,  a  rock  is  found  consisting 
of  indurated  strata,  greatly  elevated,  and 
ivithout  doubt  primitive,  from  the  detritus 
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of  wliich  such  gravel  as  we  are  now  speak- 
ing of  might  be  produced.    Tliese  strati^ 
seem  to  rise  up  from  under  the  secondary-^ 
■where  they  are  intersected  by  the  road^ 
and,  for  as  much  as  appears,  are  not  ofli 
great  thickness,  so  that  they  cannot  have= 
afforded  the  materials  of  this  gravel  direct — 
ly,  though  they  may  have  done  so  indi- 
rectly, or  through  the  medium  of  the  re^E 
sandstone^  that  is  to  say,  a  primary  rocfci 
of  which  they  are  the  remains,  may  ha^-e- 
afforded   materials  for  the  gravel   in  the 
sandstone  ;  and  this  sandstone  may,  in  it» 
turn,  have  afforded  the  materials  of  the 
present  soil,  and  particularly  the  gravel 
contained  in  it. 

*'  Pudding-stones  being  very  liable  to 
decomposition,  have  probably,  in  mostT 
countries,  afforded  a  large  proportion  of 
the  loose  gravel  now  found  in  the  swi. 
The  mountains,  or  at  least  hills,  of  this 
rock,  which  are  found  in  many  places, 
prove  the  great  extent  of  such  decompoa- 
tion.     Mount   Rigi,  for  instance,  on    the 
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side  of  the  lake  of  Lucerne^  iBentiidy  of 
pudding-stone,  and  is  748  tcuiea  m  lid^t, 
measured  from  the  lerel  of  the  lake.  :By 
the  descriptions  given  of  it,  M  well  as  4f 
other  hills  of  the  same  kind  in  Swisseilaiid, 
ire  may,  without  due  attmticnis  be  led'  to 
suppose  that  they  are  entirely  fonned  <^ 
loose  gravel.  Even  M.  Saussure's  descrijH 
tioQ  is  chargeable  with  this  faul^  though, 
vrhea  attended  to,  it  will  be  fouS  to  oo&> 
taJQ  a  sufficient  proof  that  this  hill  is  com- 
posed of  real  pudding-stone.  Hie  nature 
of  the  thing  also,  would  be  sufficient  to 
c»DV)Dce  us  that  a  bill,  more  than  4000 
^^  ia  height,  could  not  consist  of  loose 
^ixl  oDconsolidated  materials. 

**  If  then  we  regard  Mount  Rigi  as  the 
ncnuoB  of  a  body  of  pudding-stone  strata, 
■**  must  conclude  that  these  strata  were 
originally  more  extensive ;  and  the  adja- 
CBBt  valleys  and  plains  will  serve,  in  some 
depee,  to  measure  the  quantity  of  them 
irUch  time  has  destroyed."* 
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The  novelty  of  the  topic,  in  a  professc 
work  of  this  nature,  will  be  a  sufficiei 
apology  for  the  length  of  these  introductoi 
observations :  but  it  is  now  proper  to  pu 
sue  the  plan  proposed,  by  an  arrangeroei 
of  the  chief  decomposed  rocks. 


« 
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VOME  t    DECOMPOSED  BASALTIN. 

The  German  mineralogists  have  not  been  de- 
ficient in  their  observation  of  this  curious  ap* 
pearance.  Karsten^  in  his  catalogue  of  Leske's 
coUectioQ,  has  the  following  instances,  among 
others,  in  the  geographical  series. 

HTPONOMB  I. 

BBsaltio. 

"  1525,  Very  fine  splintery  basalt,  with  half  of  Gerawny. 
decayed  chrysolite  disseminated,  and  exteriorly 
"^composed  to  yellowish  brown  clay,  firom  Riet- 
steiD,  Saxony. 

'  U33.  Basalt,  in  which  the  chrysolite  is  be- 
^ome  very  steatitical  through  decay,  from  the 

^^  place. 

1534.  A  piece  of  basalt  witli  decayed  chryso- 

1^  '^vherein  it  is  quite  evident  that  the  pores  ori- 

^^t^  from  the  decay  of  the  latter,  from  the  same 

1577;  A  piece  of  basalt,  mixed  partly  witli 
^'^l  grained  chrysolite,  partly  with  felspar,  which, 
^  ^  very  frequently  the  case  in  granite,  is  decom- 
P^^d  to  lithomarga;  from  Wachberg,  beside 
^^^tmansdorf. 
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"  1667.  Perfectly  decayed  basalt,  which 
some  places  contains  a  large  quantity  of  earth 
sembling  bole,  with  interposed  basalt  consistbg 
lamellar  distinct  concretions. 

"  1671.  A  pentahedral  columnar  tolerably  lai 
piece,  which  consists  entirely  of  this  earth,  sat! 
evidently  the  basalt  must  have  been  decompot 
into  it.  f 

^^  Rem.  It  deserves  to  be  noticed  as  a  singo 
phenomenon,  that  a  perfect  hexahedral  prism 
chrysolite  occurs  in  it. 

"  1819.  A  very  decayed  porous  basalt  in 
ment,  which  lay  between  the  solid  layers,  and 
called  lava  flag. 

"  1673.  Very  decayed  porous   basalt,  wh 
had  better  be  called  a  basaltic  amygdaloid,  whc 
in  are  still  contained  abundant  vestiges  of 
earth,  with  which  these  pores  were  formerly  fillei 

"  1674.  The  same  fossil,  but  the  pores,  not 
uniform,  are  smaller  and  larger  promiscuously. 

"  1675.  The  same  fossil,  penetrated  more  \ 
formly  with  the  sulphur-yellow  argillaceous  mi 
which  gives  to  the  whole,  in  the  opinion  of  mi 
geologists,  a  volcanic  appearance." 

HTPONOMB  II. 

Amygdalite. 
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"  305.  Amygdaloid  resembling  basalt,  in  which 
iiJ  mall  groups  of  zeolite  occur,  which  in  some 
i(|   places  have  totally  lost  their  water  of  crystallisa- 

tioo. 
"  306.  Similar  amygdaloid,  out  of  which  all 

die  extraneous  parts  have  decayed,  therefore  the 

vhole  has  a  perfectly  porous  appearance ;  from 

Asdierofisn,  in  the  Thuringian  forest 
''307.  A  piece  of  amygdaloid  in  which  not 

only  all  the  extraneous  parts  have  decayed  out, 

bM  the  basis  itself  is  also  very  much  decayed ; 

l^eooe  such  varieties  are  not  unfrequently  called 

Pomice ;  from  Upper  Lusatia." 

As  the  opinion  concerning  tlie  volcanic  nature 
of  basaltin  seems  rather  to  gain  ground,  it  is  not 
^pTobable  that  some  of  those  substances  are 
fruly  volcanic.     When  we  consider  the  vast  num- 
^^  of  volcanoes  in  Asia  and  America,  amounting 
^  about  one  hundred  and  fifty,  we  may  very  rea- 
*^ably  infer  that  many  in  Europe  may  have  be- 
come extinct.     As  these  appearances  only  affect 
sniall  spots,  prejudice  on  eitlier  side  becomes  truly 
ludicrous ;  and  its  excess  will,  with  rational  minds, 
turn  the  scale  upon  the  other  side.     What  shall 
be  swd,  when  a  late  writer  has  informed  us,  that 
jmmice  itself  is  commonly  a  Neptunian  sub- 
stance? 
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NOME  n.    D.  PORPHYRY. 

Id  ilie  same  work,  Karsten  lias  given  the  fol- 
lowing examples : 

"  ^08.  A  piece  of  porphyry  ia  which  the  fcU   I 
spar  is  indeed  entirely,  but  the  basis  only  light- 
ly, decomposed ;  from  Norway. 

*'  209.  Porphyry  in  which  the  febpar  is  partljt 
actually  decomposed,  but  partly  appears  b»rdy 
wiihout  lustre,  the  basis  is  become  perfectly |[ 
nble  ;  from  the  vicinity  of  Regensburg. 

"  Rem.  It  is  very  frequently  passed  (br* 
tarras." 

The  remaxkable  stone  which  composes  tbe 
Puy  <le  Dome,  where  Pascal  made  his  celebrated 
observations  on  the  barometei',  is  a  porphyry* 
which  seems  to  be  decomposed  by  volcanic  heat- 
According  to  the  esperiments  of  Saussure,  tl:^^ 
base  ,is  an  earlhy  felspar,  or  felsite. 

But  the  most  celebrated  decomposed  porpdiyr^ 
is  the  saxum  Tnetaliiferum  of  Baron  de  Bon»* 
which  serres  as  a  gangart  to  many  rich  mines  9* 
gold  and  silver  iti  Hungary;  and  even  to  tbi^ 
noble  opal,  only  found  in  that  couutry.  It  ')S 
surprising  that  so  many  mistakes  should  have 
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'  been  made  even  by  skilful  miDeralogists,  white 
he  repeatedly  inforing  us  himvelf  that  it  is  a  grey 
ar^IIaceous  stone,  mistaken  by  fb^,q;^)ner||-&)r  a 
tatldstone,  often  containiDg  crystiils  .of  ie^i»r 
and  qaartz,  and  sometimes  schorl.    But  in  gene- 
ral the  felspar  itself  seems  to  1^  d^ipjOguMwed* 
funning  oblong  white  spots  on  the  grer,  b^ue. 
The  gold  and  the  opal  would  appear  to  haTe 
beea.formed  after  the  decorapoeitjoni^tberpck. 
Opal  and  chalcedony  are  ^so  Jbiina  in  ep^re 
porphyry }  as  well  as  veins  of  gold.     Thevalioiu 
porphyries  of  the  German  writen«  occasion  a 
strange  confusion  in  the  very.natnre  of  the  sub- 
stances. 

The  saxum  metalliferum  iaight:i&t  w«tt-;be 
L  Boraite^  in  honour  <^.;th4tgrest  nine- 


BonntB,  ftXCB  vuious  parts  of  Hungary, 


''t'^USifrvflMe  i.    Tiat  saipe^  vn/^  natiiw  gold  in 
I  ttv{dMKs  nd  dissettinated,  from  the  same. 

4(ie^npme  2.    The  same>  with  sjlvanit^  irom 
]!(i[flgio-7Tuiailyania. 

.JlScrtmimu  3.    The  same,  witii  fine  dendritic 
gcdd,  fixnn  Cremnitz  in  Hungary. 
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Micronome  1.    The  same,  with  noble  opa^ 
from  Czerweniza  in  Hungary. 

Micronome  2.     The  same,  with  black  opal,  from 
the  same. 

Micronome  3.    The  same,  with  milk  opalj  am<i 
many  other  kinds,  from  the  same*. 


NOME  III.    D.  SLATE. 

Some  kinds  of  slate,  especially  those  maes^^ 
with  calcareous  matter,  easily  exfoliate  and  d^^ 
compose. 


NOME  IV.    D.  QUARTZ. 

This  substance  is  far  from  being  easily  decoir:^ 
posed;   but,  from  some  unexpected  intermi>i^ 
ture,  it  sometimes  though  rarely  decomposes  i^ 
granite,  while  the  felspar  remains  entire.     Mn 
Kirwan  has  an  article  concerning  earthy  quartz, 

*  See  Townson*s  Travels  in  Hunk^,  for  an  ample  accooot  «f 
the  opal  mines.  ^ 


po 


.tUteCet^- 


.f^ 


YeA»P®^ 


cbJJi^S^ 


,>5^ 


.< 


;f^ 


'0 


??!««*• 


I 


«„dV  ^^'  y,^  «e»  •"„{  its  ■««"'"'?.liV-  • 
but  *e  «<."»J  s.«»<"^  ^"     «  ■*  °!  »«»-*• 


<:idiQrly  affiled  in  ilecompwed  gfanite} 
trfcich  article  the  reader  18  referred. 


HTTOHOUB  1. 

Felspar  changed  into  kaolin. 

UYPONOMS  II. 

Into  clay. 


NOME  VU.    D.  GRANITE. 

The  grandeur  of  this  substance  renders  all  iti 
appearances  interesting.    The  decomposifion  Oi 
granite  may  be  considered  on  a  large  and  OD  » 
small  scale;  in  the  former  point  of  view^  th^ 
subject  has  been  well  illustrated  by  'Kamondj 
who  has  added  a  plate  of  its  various  appear^ 
ances**.     As  the  felspar  is  generally  by  fiur  tl^^ 
most  abundant  substance^  it  might  have  beeO 
expected  that  granite  would  split  into  rhombs; 
but  the  forms  cannot  be  called  regular,  thougfe 
the  sides,  as  Saussure  has  observed^  are  vetj 
plane  or  ilat^  intersecting,  as  if  cut,  tall  tke 
component  substances.    According  to  Bamofij 

*  Voyage  au  MontlPerdu,  p.  SO,  &c.  It  is  to  be  regretteUtha 
a  style  ludicrously  emphatic  and  important,  should  disfigure  a  wod^ 
otherwise  curious  and  intertsliiig. 


tiie  £nal  fragmeti  t,  in  tfae  (wwwipe  docginpontipB 
of  granite,  resemblei  »  wfd^^.  -One  fpck  {|n^ 
smts  harder  projecting  veinSj  Cfowog  in  nrioilf 
diiEctioDs;  while  the«ofierfartvflneen»i)Bitid: 
{xriiaps  3  type  in  ailiUAttu«  of  ti»e  0Eap|i|»  vwoi 
obEeiYable  on  a  larger  tc»ie,  vbw  tlw  foAer  W- 
lenrals  may  have  beea  Taited>  wd  their  plafw^ 
a&er  many  ages,  &up{^e4  by  tcbistat. 

litis  massive  docompoaltim  of  gnaii^  itAm 
takes  place  on  tbc  siwdmitfl  of  vowMhMns.  U  if 
said  that  Ben  NeriB,  ti»  UgfaCRt  inowit>i»  w 
Gttat  Britain,  aSordfi^tfitmimg  iCBwi^  ef-tU» 
iindj  bat,  to  the  ^jq^voe  «f  «v  minoaloggr^ 
ttu  moHStaiii  reauim  anllimit  due  esaoHM- 

The  high  ridge  ef  SiiK:hoodo>  in  Chinese  Ta-  ' 
*Hjk  vUch  givos  flonrce  to  liie  gre»t  riners  of 
OlKi  «Dd  Argooa,  is  said  to  present  soiBHuks 
gjof  large  rocks,  piled  on  «aph  otb«' in 
t  tenraces.  The  mountains  are  proba- 
INyrf^nti^  like  tbe  celebrated  Odoa~TcAe^, 
h  XlHWia*  Bear  the  same  rirer  Onon.  wibicfa 

'OiIac,  Geologic,  305,  Hp  that  granite  tometJina  decom- 
mbintoeiTcnkr  portions,  the  rhombs  having  becoDK  ipheroidi. 
iMWplM  oftbae  in  the  Giant  Mountain*  of  Silfua,  wbicb,  at* 
4ta|H^  Raemblcd  Dutch  cheoe*. 

baMoegnnitEi  the  decomposed  mica  becomei  chlorite ;  but  it 
■i^  too  bold  to  aMuioe  that  all  chlorite  it  decompcncd  mica.  Sm 
fDm.  dea  iitaa,  iv.  48. 

R2 
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presents  In  its  opulent  bosom  chrysolites,  eme* 
raldsj  and  beryls;  and  which  is  thus  described 
by  an  able  observer. 
Odoii-Tclielon.  "  Three  or  four  league*  before  arriving  at  the 
gang  of  the  beryls,  you  begin  to  rise  on  the  vast 
base  of  the  mountain,  entirely  composed  of  the 
remains  of  its  ancient  summit.  You  may  go  on 
horseback  to  thefootof  its  actual  summit,  whict., 
is  only  elevated  above  its  base  about  1200 
perpendicular;  and  it  may  be  easily  climbed 
foot,  as  it  is  composed  of  granite  tolerably  friable* 
■  and  wliich  presents  no  precipices.  This  summit 
is  formed  like  a  horse-shoe,  at  the  bottom  of 
which  is  a  spring,  vrliich  waters  the  little  valley 
formed  by  the  two  branches  of  the  horse-shoe, 
whose  aperture  faces  the  S.  E. ;  its  extent  in 
length  being  from  4  to  500  fathoms.  It  is  upon 
the  slope,  which  rises  on  the  right  in  eotering 
the  valley,  that  there  are  two  gangs  of  emeralds: 
the  first  is  not  far  from  the  rivulet,  and  contains 
chrysolites;  the  second  is  near  the  middle  of  the 
height  of  the  summit,  rather  advanced  within 
the  horse-slioe,  and  is  that  which  contains  the 
emeralds.  The  tliird  gang  is  on  the  very  cresl 
of  the  summit,  at  the  extremity  of  the  horse- 
shoe, it  contains  tiie  beryls."  *     If  this  celebrated 


nouitaln  bad  not  been  decomposed,  perbaps 
tktt  precious  mines  would  not  bave  been  dis- 
covered. 

On  a  smaller  scale,  tbe  most  nsnal  deoompo- 
i^idn  (^granite'is  where  tbe  felspar  assumes  tbe 
^   appearance  of  bole  or  lithomarga,  of  porcelain 
^arth,  or  of  fine  clay.    The  noted  Kaolin  of  tbe     ] 
Chiaese  forming   a  chief  ingredient  of  their 
fatuous  porcelain  manufactures,  is  a  decomposed 
*ihiiar,'Whicb  seems  mostly  to  proceed  from  an  * 
'oUfeiuivk  of  that  substuice,  as  there  seems  to 
^fijtttiiiiirts;  while  that  of  Limoges,  in  France* 
■M^nKTingredient  of  tbe  Sevres  mamffacture, 
J^ybftTe  been  a  granite  in  which  tbe  micarel  is 
■io  decomposed ;  for  there  are  numerous  grains 
*>^4|nrtXf  which  are  carefully  separated. 

^rnnte,   decomposed  by  volcanto  heat,   is 

^xuxaam  in  Anvergue,    where    the   lava   has 

^nk  through  superincumbent  masses  of  that 

xAMance ;  but  such  appearances  may  rather  be 

TB^iked  among  the  volcanic ;  the  decomposition 

hem  chiefly  treated,  being  that  effected  by  the 

ioflaence  of  time  and  climate.     Karsten  has 

giRo  the  foUowiug  examples  of  decomposed 

Sntiite. 
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46.  A  piece  of  granite,  in  which  the  felspar' 
has  lost  only  a  very  minute  portion  of  the  wate^ 
of  crystallisation ;  from  Upper  Lusatia. 

"  47.  Granite,  with  felspar  somewhat  farthe^r^ 
decomposed ;  from  Konigshain. 

"  48.  Granite,  with  fejspar  considerably  dc-^ 
composed ;  from  the  same  place. 

^'  49*  Granite,  on  one  side  of  which  the  felspar 
is  decomposed  almost  entirely  to  porcelain  clay^ 
but  on  the  other  not  quite  so  much  decomposed  ^ 
from  the  county  of  Glaz. 


HTPONOMB  II. 


'^  50.  Granite^  in  which  the  mica  is  decomposecr: 
into  steatite,  but  the  felspar  very  slightly;  £noicr= 
Siberia. 

"  5K  Granite  with  mica  aild  felspar,  quite  de- 
composed ;  from  the  vicinity  of  Meissen. 

"  53.  Granite,  with  almost  perfectly  decomr— 
posed  mica,  and  felspar  slightly  so;  from  Kip^ 
hausen,  in  Thiiringia. 

"  53.  Granite  with  entirely  decomposed  mica, 
in  which,  on  the  other  hand,  the  felspar  still  re- 
tains its  perfect  lustre;  from  the  Altaischan 
Mountains. 


XOltBS  XI.  AMD  Zn.:  ' 

tuftf^oos;  those  empires  of  sand. preteiit  to 
hooian  observation  no  symptom  of  utility^  but, 
«  the  oontraiyj  daily  encroach  on  the  fertile 
nhiin  their  vicinity. 

Sttdsbme  rock  and  sand,  from  the  desarts  of 
Aiiei. 

1heiiiiie»  from  Arabia.  Ttie.  sand  is  red  and 
cosnci  and  the  decomposition' wonld  appear  to 
l^WMS.fibiBi  iron ;  so  that  a  metal  of  the  great- 
^jtSEty  ittay,  in  the  field  of  battle^  or  in  the 
^i^i^desart^  become  the  niost  pemiciG/ds  to  the 
'^naance. 

|faiiidiioiie  and   sand,  from    the    desart   of 
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NOME  XI.    D.  CLAY-SLATE. 

^his  is  a  common  occurrence.     Aluminous 
^•^  is  particularly  subject  to  decomposition. 


NOME  XII.    D.  SAUSSURTTE. 

llris  magnesian  basaltin,  one  of  the  pierres 
(kmrne  of  Saussure,  is  not  only  liable  to  a  su- 
perficial decomposition,  forming  a  white  crust ; 
butf  as  it  sometimes  contains  asbestos  and  ami- 


anthiiSs.inay  become  rihy,  and  thus  split  by  the 

weather. 
Decayed  Saussurite,  from  the  Alps, 
The  same^  with  amianthus>  from  the  Pyfeneea 


NOME  XIIL    D.  MARBLE. 

Argillaceous  marble,  as  already  mentionedt  if 
peculiarly  subject  to  decomposition.  lu  tk 
north  of  England^  black  marble  has  been  ol^ 
served,  accompanied  with  a  soft  grey  subsfaM 
called  rotten-stone ;  but  this  seems  rather  IB  : 
adherence  than  a  decomposition.  Rotten-stooib 
though  also  used  in  polishing,  must  not  be  con- 
founded with  tripoli,  which  seems  a  mixture  (£ 
very  fine  clay  and  sand,  and  is  only  found  ia 
veins. 


NOME  XIV.    D.  ALABASTER, 

In  particular  circumstances,  this  substance 
first  becomes  of  a  dull  white,  and  then  decom* 
poses  into  dust. 
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NOME  XV.    D.  COAL. 

:,  Thift  wbitMice,  when  in  contact  with  what 
liicilled  whinwlykes,  those  singular  arrects  or 
lyq^  which  sometimes  intersect  whole  moii&- 
f^flbiiej|ken  observed  to  be  decomposed ;  hating 
^l^taFlMtaaieD^  and  wearing  the  appearance  of 
biim  duned*  The  Neptnnists  say,  that  the 
iliflii  absorbed  the  bitumen;  while  the 
^JlfltSttlB^,  aflkm  that  the  melted  stone,  ejected 
HiK  bane^ifaf  has  caused  the  bitumen  to  eva^ 

-  Ilioie  immense  anoects  are  often  argillaceous^ 
vk  nve  generally  of  a  basaltic  nature.  They 
re  soutimes  of  prodigious  extent ;  one  of  them 
Ctendidg  from  Lothian  through  the  estuary  of 
e  Forth  into  Fifesbire,  a  space  of  twelve  or 
ikeen  miles.  It  is  observable,  that  where  they 
itenect  the  coal^  the  beds  subside  in  this  po- 
ion; 


which  seems  to  evince  that  they  rose  from  I 
reath,  having  iei't  an  empty  space  in  the  dire 
tioii  of  their  ascent,  into  which  the  superincai 
bent  bed  subsided ;  for  if  a  mere  rupture  hi 
taken  place,  the  descent  of  atry  substance  fro 
above  would  not  have  altered  the  original  lev 
of  the  beds.  The  eruptions  of  clay  are  frequffl 
in  American  volcanoeSj  and  may  arise  like  saiK 
stone,  from  tlie  subterranean  waters,  which  see 
of  far  more  extent  and  influence  than  is  gea 
rally  conceived.  It  ought  also  to  be  observe 
if  these  arrects  proceed  in  a  northerly  and  sofl£ 
eriy  direction,  or  on  any  point  of  the  coni|i| 
from  S.  E.  to  N.  M'. .;  for  puch  seems  to  be  t1 
common  direction  of  chains  of  volcanoes,  ai 
of  earthquakes  ;  as  perhaps  in  the  desiccation 
this  globe,  and  the  contraction  at  the  poles,  ni; 
tiires  of  different  sizes  took  place  in  the  she 
which  were  afterwards  filled  with  subterranei 
waters,  and  combustible  materials;  while  an e 
terior  crust  was  gradually  formed,  with  a  di 
tiint  resemblance  of  those  on  some  morasses,  coi 
sidering  the  horrible  chasms  beneath.  Itisf 
from  the  intention  of  tliis  work,  a  mere  intr 
duction  to  the  science,  to  support  any  systen 
as  it  is  of  an  eclectic  nature,  choosing  t' 
most  authentic  facts,  and  the  most  solid  obs 
rations,  from  all  the  theories.     If  these  idc 


KfncTt  OF  OBcoMraiiTiair, 


should  appear  to  savour  of  Tcdcanlnni 
let  it  be  coDsidered  that  we  are  on  dangerons 
gnnnd;   for  we   now  approach  the  rolcanic 


The  decomposition  and  mta  of 
fotining  one  of  tlie  grandest  features  in  the  his- 
tory of  the  earth,  a  few  examples  may  be  aub- 
joinedj  which  shall  be  introduced  by  some  ob- 
Kmtions  of  the  greatest  of  petralogisO^  upon 
titii  singular  and  important  topic. 

"Another  fact,  of  which  I  discovered  the 
toluttoD  by  examining  these  granites  close  and 
attentirdy,  is  that  of  those  exfoliations  which  I 
hadobserved  in  the  upper  valley.     It  is  a  fact 
Wwn  by  all  mineralogists,  that  most  rocks  are 
fftwin  the  interior  of  mountains  than  at  their 
Wttemal  part;  and  that  iu  the  air  they  acquire 
8  ccmsiderable  degree  of  hardness.     It  hence  fol- 
, lows  that  the  external  part,  or  the  edge  of  the 
wrtical  section  of  a  large  layer  of  granite,  ought 
to  harden  by  contact  with  the  air,  whilst  the 
itterior  of  the  same  layer  retains  a  certain  de- 
cree of  softness.    And  so. long  as  the  lower 
isyers  remain  a  little  soft,  the  enormous  weight 
of  all  those  that  rest  upon  tiiem,  must  in  time 


But  the  external  parts,  faardett^ 
«i  br  contact  with  the  air,  are  not  sosceptibla 
of  like  anae  compression.    They  most  then  m^ 
pumiaif,  and  thus  form  the  exfoliations  which  un 
civerrable. 

*<  This  explanation  acquires  the  highest  degree 
of  probability,  when  we  see  some  of  these  la!]ge 
plates  stiil  adhering,  aboFC  and  below^  to  tbe 
layers  of  which  they  were  a  part,  and  Ofily0' 
parated  in  the  middle,  where  they  form  a  lad 
of  convex  arch  on  the  external  side ;  and  tbe 
identity  of  tbe  substance,  as  well  as  the  panlkl 
direction  of  their  veins  with  those  of  rocks  fioH 
wbicfa  they  are  separated,  demonstrate  that  thef  - 
have  formerly  been  united  with  them."* 

The  decomposition  of  these  prodigious  vtfin 
of  nature,  the  Alps,  is  far  more  rapid  and  iar 
cessant  than  might  be  supposed,  increaaiiig  pet" 
haps  in  proportion  to  their  antiquity.    The  fol* 
lowing  grand  and  striking  observation  of  Savv 
sure,  will  iK>t  fail  to  impress  the  reader  widi  tbif 
singular  truth :  ''  I  do  not  exaggerate  whea  I 
isay  that  we  did  not  pass  an  hour,  without  seeiag 
or  hearing  large  masses  of  rock  precipitate  the»- 
^ves»  with  the  sound  of  thunder,  either  fioia 
the  sides  of  Mont  Blanc,  or  the  Aiguille  Marbrib 
W  from  tbe  crest  on  which  we  stood.^f 

•  Sum.  1748.  t  §  S048. 


^Ae  nrio  of  mountains,  mie  «f  Ike  lamtBrnaofv 
mieat  examples  recorded  is  tiut  wfaick  ooe^ 
soDed  the  m^ancholy  fate  fif  the  toim  of  Piom, 
hf  the  Swiss  called  PJeura.  in  the  coon^  of 
Chiarenoa;  a.  handsoine  aideamnercialleini, 
which  was  overwbdoaed  h^  the  &11  of  Moant 
Cwto,  in  I6I8 ;  when  the  hAabitanti,  miuHi* 
kr fiiSO, vere  crushed  or  huiiedtiive  anier'At 
mtas*.  Tbe  manufacture  of  dlitei*wlucb7iddk 
ed  to  the  town  a  revenue  of  40,000  -dnoati^  m 
said  bjr  some  to  have  led  to  this  disaster ;  Ihe 
ipiatries  having  been  so  iuipnmdeiitily  conduetari 
«  to  undermiDe  the  raomtMii.  ^Bot  otiber 
miten  regard  it  as  proceeding  fnia  those  «»■ 
tani  causes,  which  have  oocasiooed  the  fiUl  of 
otW  moantains,  in  Swisaeilaiid  sad  other 
<'cwatiies. 

Burnet  intFoduoes  his  accoont  of  this  meltBh* 
ckdy  event  hy  some  observations  on  pot-stone, 
Ot«llile,  vhich  are  iodeed 'materially  connected 
With  the  sn^ect. 

"  Tbere  is  a  sort  of  .pots  of  stone,  that  is  used      omte. 
Vt  only  in  all  Ihe  Jotohens  ihere,  but  shsost  all 
ifiobardy  over,  called  Lavege;  the  stone  ifeeJs 
tSig  and  scaly,  so  that  a  scale  sticks  to  one's 
ri^MK  4hat  touches  it,  and  is  somewhat  of  the 

*  B«nirrit,  Gluitn,  iii.  U'O. 


256  DOMAISr  XI.      DBCOMPOtSD; 

nature  of  a  slate :  there  are  but  three  mine 
known  in  these  parts,  one  near  Chave 
another  in  the  Valteline,  and  the  third  i 
Grisons ;  but  the  first  is  much  the  best, 
generally  cut  it  in  the  mine  round,  of  a] 
foot  and  a  half  diameter,  and  about  a  foot 
quarter  thick ;  and  they  work  it  in  a  mill, 
the  chisels  that  cut  the  stone  are  driven  ab 
a  wheel  that  is  set  a  going  by  water,  and 
is  so  ordered,  that  he  who  manages  the 
very  easily  draws  forward  the  wheel  out 
course  of  the  water.     They  turn  off  fij 
outward  coat  of  this  stone,  till   it  is  c 
smooth,  and  then  they  separate  one  po 
another  by  those  small  and  hooked  chiM 
which  they  make  a  nest  of  pots,  all  one 
another  j  the  outward  and  biggest  being 
as  an  ordinary  beef-pot,  and  the  inwai 
being  no  bigger  than  a  small  pipkin  :  thes 
arm  with  hooks  and  circles  of  brass,  and  s 
are  served  by  them  in  their  kitchens.     * 
these  stone-pots  takes  heat,  and  boils, 
than  any  pot  of  metal ;  and  whereas  the  b 
of  metal-pots  transmit  the  heat  so  entirelj^ 
liquor  within,  that  they  are  not  insufferat 
the  bottom  of  this  stone-pot,  which  is 


^  Chiavenna. 
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twice  so  thick  as  a  pot  of  metal,  bums  extreme- 
ly. It  never  cracks,  neither  gives  any  sort  of 
taste  to  the  liquor  that  is  boiled  in  it ;  but  if  it 
falls  to  the  ground,  it  is  very  brittle  3  yet  this  is 
repaired  by  patching  it  up :  for  they  piece  their 
broken  pots  so  close,  though  without  any  ce- 
ment, by  sewing  with  iron-wire  the  broken  par- 
cds  together,  that  in  the  holes  which  they  pierce 
-  with  the  wire  there  is  not  the  least  breach  made, 
except  that  which  the  wire  both  makes  and  fills. 
The  passage  to  this  mine  is  very  inconvenient  5 
^  they  must  creep  into  it  for  near  half  a  mile 
iiVQjugh  a  rock,  that  is  so  hard  that  the  passage 
■  not  above  three  feet  high ;  and  so  those  that 
fow  out  the  stones,  creep  all  along  upon  their 
[  l^ji  having  a  candle  fastened  in  their  forehead, 
sod  the  stone  laid  on  a  sort  of  cushion  made  for 
it  upon  their  hips :  the  stones  are  commonly 
two  hundred  weight. 

"  But  havinsT  mentioned  some  falls  of  moun- 
tains  in  those  parts*,  I  cannot  pass  by  the  ex- 
traordinary fate  of  the  town  of  Pleurs,  that  was 
tjbout  a  league  from  Chavennes,  to  the  north  in 
life  same  bottom,  but  on  a  ground  that  is  a  little 
more  raised.     The  town  was  half  the  bigness  of 


« i 


.  •  Rather  of  fragments  and  avalanches ;  and  the  partial  ruin  of 
Ciiiaveniia,  in  the  14ih  century,  by  the  fall  of  a  cliff:  p.  76. 


VOL.  JI. 


j258  POMAIV  XI.     BBGOKPOSXO. 

Chavennes ;  the  number  of  the  inhabitants 
about  two  and  twenty  hundred  persons,  but  i^ 
was  much  more  nobly  built;   for  besides  th^ 
great  palace  of  the  Francken,  that  cost  som^i 
millions,  there  were  many  other  palaces  th^t 
were  built  by  several  rich  factors,  both  of  Milan 
and  the  other  parts  of  Italy,  who  liked  the 
situation  and  air,  as  well  as  the  freedom  of  the 
government  of  this  place ;  so  they  used  to  come 
hither  during  the  heats,  and  here  they  gave 
themselves  all  the  indulgences  that  a  vast  wealth 
could  furnish.     By  one  of  the  palaces  that  was 
a  little  distant  from  the  town,  which  was  not 
overwhelmed  with  it,  one  may  judge  of  the  teitm 
It  was  an  outhouse  of  the  family  of  the  Franckesb 
and  yet  it  may  compare  with  many  palace  iB 
Italy;  and  certainly  house  and  gardens  coik^ 
not  cost  so  little  as  one  hundred  thousand  crown^'^ 
The  voluptuousuess  of  this  place  became  ver^ 
crying ;  and  Madame  de  Salis  told  me,  that  sh& 
had  heard  her  mother  often  relate  some  passaged 
of  a  protestant  minister's  sermons,  that  preached 
in  a  little  church,  which  those  of  that  religioir 
had  there,  and  warned  them  often  of  the  terriUi^' 
judgments  of  God  which  were  hauging  over  their 
heads,  and  that  he  believed  would  suddenly 
break  out  upon  them.     On  the  25th  of  Augu^ 
1618,  an  inhabitant  came  and  told  them  to  be 
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gonei  for  he  saw  the  mountains  cleaving  -,  but 

be  was  laughed  at  for  his  pains.    He  had  a 

dinghteri  whom  he  persuaded  to  leave  all^  and 

go  with  him ;  but  when  she  was  gone  out  of  the 

town  wittr  him,  she  called  to  mind  that  she  had 

QQt  locked  the  door  of  a  room,  in  which  she  had 

some  things  of  value ;  and  so  she  went  back  to 

4o  thit»  afid  was  buried  with  the  rest :  for  at 

tile  hour  of  supper  the  hill  fell  down,  and  buried 

the  town  and  all  the  inhabitants,  so  that  not  one 

pcnon  escaped.    The  fall  of  the  mountain  did 

w  fill  the  channel  of  the  river,  that  the  first 

Mra  those  of  Chavennes  had  of  it,  was  by  the 

fittliog  of  their  river ;  for  three  or  four  hours 

tbeteeame  not  a  drop  of  water,  but  the  river 

^^VQigbt  for  itself  a  new  course,  and  returned  to 

fhem,    I  could  hear  no  particular  character  of 

^  man  who  escaped,  so  I  must  leave  the  secret 

i^^aion  of  so  singular  a  preservation  to  the  great 

diBCorery  at    the  last  day,   of  those  steps  of 

^vine  Providence,  that  are  now  so  unaccount- 

^le«    Some  of  the  family  of  the  Francken  got 

i<tte  miners  to  work  undgr  ground,  to  find  out 

tbe  wealth  that  was  buried  in  their  palace ;  for 

besides  their  plate  and  furniture,  there  was  great 

store  of  cash  and  many  jewels  in  the  house. 

The  miners  pretended  they  could  find  nothing ; 

hut  they  went  to  their  country  of  Tyrol,  and 

s  2 
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buiit  fine  houses,  and  a  great  wealth  appearedj 
of  which  no  other  visible  account  could  be 
given  but  this,  that  they  had  found  some  of  that 
treasure." 

Mr.  Coxe,  in  his  iateresting  description  of 
Swisserland,  after  a  short  account  of  thise?ent^ 
adds  the  following  observations; 

"  I  walked  over  the  spot  where  Pleurs  wof 
built ;  parts  of  the  ancient  walls,  and  the  ruins 
of  a  country-house,  which  belonged  to  the 
Franchi,  the  richest  family  in  the  place,  are  the 
only  remains  of  its  former  existence;  aod  theM 
would  not  be  noticed  by  a  passenger,  A  p0M 
sant,  who  has  a  cottage  close  to  the  ruins,  point- 
ed out  to  me  every  place,  as  it  had  been  ex- 
plained to  him  by. his  grandfather.  He  showed 
me  where  stood  the  churches  and  princip»J 
houses,  the  channel  through  which  the  rive* 
then  flowed,  and  where  the  bridge  was  coa— 
structed.  He  informed  me,  that  in  digging,  se- 
veral dead  bodies  had  been  found  ;  particularly 
the  bones  of  a  priest,  covered  with  shreds  or 
garments,  which  indicated  that  he  was  employfld 
in  divine  service  when  the  rock  overwhelmed  the 
town.  Household  utensils  are  frequently  dug 
up :  the  other  day,  several  corpses  were  disco- 
vered, and  on  the  linger-bone  of  one  were  a  silver 
and  two  gold  rings.    Vineyards,  chesnut-trees, 
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•  ■ 

nd  honsesj  cover  the  spot  where  this  unfortunate 
town  was  once  situated/' 

In  17 14,  a  great  part  of  the  mountaiti  Dia-  i>»^l««^ 
Meret  fell.  It  was  on  the  SSd  of  September, 
between  two  and  three  o'clock  in  the  afternoon, 
tfid  during  the  calmest  weather,  that  the  sum- 
mit of  this  mountain  fell  in  an  instant,  and 
covered  more  than  a  league  of  fertile  land.    Of 

« 

140  huts  there  only  remained  40;  and  where 
the  others  stood^  there  is  at  present  a  bed  of 
itoneSf  about  SO  yards  in  thickness.     Four  tor- 
rents were  stopped,  or  changed  their  courses, 
Aid  now  terminate  in  lakes.    There  perished 
mder  the  ruins  of  this  mountain,  eighteen  per- 
som,  near  one  hundred  cattle,  with   a  great 
liiimber  of  sheep,  goats,  and  swine.     Those  who 
saw  this  disaster,  say  that  it  happened  in  a  mo- 
ment; and  at  the  same  time  there  rose  whirling 
cloads  of  dust,  which  darkened  the  air  like  a 
sudden  fell  of  night,  and  so  much  covered  the 
.    iieighbouring  pasturages  that  they  were  obliged  to 
^thdraw  the  cattle.     Even  the  adjacent  moun- 
Wns  were  wounded  by  the-  fall,  which  lasted 
for  twenty-four  hours.     Some  pretended  that  fire 
Wd  smoke  were  seen ;  but  the  former  arose  from 
the  collision  of  the  siliceous  fragments,  and  the 
pretended  smoke  was  only  dust ;  while  the  smell 
of  sulphur  arose  from  the  pyrites. 
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To  this  account  of  honest  Grouoer,  Bonrrit^ 
has  added,  as  usual,  some  picturesque  clrcuni— 
stances. 

"  This  ruin  happened  on  the  23d  of  Septcm-- 
ber ;  the  weather  was  calm,  the  sky  clear;  Ihe^ 
cattle  were  feeding  peaceably  under  the  shadow  _; 
of  tliese  rocks ;    the   goats,  sheep,  and  lambspj 
were  playing  in  the  pasture.     The  shepherds 
and   sliepherdesses  were    diverting   themselyefc 
^itli  innocent  games  -y  nothing  happened  to  fore — 
warn   them    of  their  terrible  fate,    when  the 
mountain  suddenly  fell,  and  buried  under  itv 
ruins  shepherds,    cattle,    pasturages,  and  huts. 
The  fragments  of  the  rocks,  which  extended  I'm 
two  leagues;  tlie  smoke,  wliicli  covered  the  sky 
fvith  thick  darknes^;  and  the  horrid  noise,  whictf 
the  neighbouring  mountains  increased  by  deep. 
and  repeated  echoes;  all  seemed  ^  annouDC^ 
total  ruin  to  the  vicinity.    Thp  surprise,  ti)^ 
terrqr,  the  lamentable  outcries  of  men  ^nd  qua^ 
^rupeds,  the  diM>rdjered  and  tumultuous  fli^  (^ 
birds,  spread  the  ^l^nti  to  a  distaoQej  apd  all 
fled  from  places  which  they  could  i}o  longer 
know,  j^nd  where  they  could  not  Ijope  for  safety, 
This  terrible  ruin  d^str^yed  considerabi|e  ^oods, 
which  served  as  raniparts  against  th^  ayalaaches 
of  snow,  at  present  so  dreadful  and  destructive. 
The  rivulets  which  c^me  from  t|ie  mpufitsip  hayc 
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lort  their  course,  and  no  longer  exist;  so  that 
ike  pasturages  are  become  deserts,  which  onljr 
Rmiod  the  spectator  of  this  sudden  rnin.''^ 

This  author  also  informs  us,  that,  at  the  time 
tfthe  earthquake  at  Lisbon,  many  mountains 
H^  seen  to  shake  in  the  Vallais,  which  has  re* 
Buined  subject  to  earthquakes  since  that  period ; 
sod  the  town  of  Brigue  suffered  considerable  da« 
XMige.    But  in   1751,  another  mountain  fell; 
<uid  the  account  of  this  disaster  shall  be  given  in 
the  words  of  Saussure ;  after  premising  that  thi9 
BKmntain  was  situated  not  far  from  Passjr,  be- 
tween Sallenches  and  Servoz. 

*^  Near  this  summit  was  situated  a  mountain,  Monntain  near 

Which  fell  in  17^1  >  with  so  dreadful  a  noise,  and 

lo  thick  and  dark  a  dust,  that  many  people  be- 

Keyed  that  the  world  was  at  an  end.    This  black 

^Ost  passed  for  smoke ;    eyes,  distracted  with 

fear,  saw  flames  in  the  midst  of  the  whirling 

^^Tioke :  and  intelligence  was  received  at  Turin, 

that  a  terrible  volcano  had  burst  forth  in  the 

ttiidst  of  these  mountains,  so  that  the  king  sent 

*  celebrated  naturalist,  Vitaliano  Donati,  to  ve- 

fif^that  report.     He  came  with  great  diligence, 

krfore  the  rocks  had  completely  fallen,  so  that 

•  Gnmner,  Gl*.  de  Suise,  Paris,  1770,  4to.  p.  138.    Bourrit, 
V.98. 
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be  was  witness  of  a  part  of  that  event, 
gave  the  king  a  memoir  of  his  observations :  an 
a  brief  account  is  contained  in  a  letter  to  one  of 
his  friends,  of  which  I  possess  the  original,  dated 
15th  October,  1751,  and  of  which  a  translatian 
follows : 

« I  left  Turin  on  the  l6th  July,  and  only  re- 
turned within  these  few  days.     I  was  in  the 
valley  of  Aosta ;  and  I  was  in  hopes  of  being  ii 
Venice  in  September  and  October.     But  I  w$b 
obliged  to  turn  back,  and  make  a  tour  of  250 
leagues  in  the  mountains,  to  observe  the  pre^ 
tended  new  volcano,  according    to    an  ordef 
which  I  received  from  his  majesty.     I  coofess 
that  though  I  doubted  the  truth  of  the  bci$ 
nevertheless,  hoping  that  I  had  deceived  mysdfy 
I  hurried  with  extreme  pleasure  to  observe  so 
extraordinary  a  phenomenon.      After  hayin/? 
travelled  four  days  and  two  nights  without  halt^ 
ing,  I  came  in  front  of  a  mountain  all  covered 
with  smoke;  and  from  which  were  incessantly 
detached,  by  day  and  by  night,  large  masses  o^ 
stone,  with  a  noise  perfectly  like  that  of  thim-^ 
der,  or  of  a  large  battery  of  cannon ;  but  stili 
louder  and  more  terrible.     The  peasants  had  all 
retired  from  the  vicinity;  and  did  not  dare  to 
look  at  this  ruin,  but  at  the  distance  of  two 
miles,  and  even  farther.     All  the  neighbouring 
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fields  were  covered  with  a  dnat  mnclirMemMing 

i»\m;  and  in  some  spots  thu  dost  hhd  bieen 

carried  by  the  winds  to  the  distance  tif  6re 

leagues.     All  said  that  they  had  seen;  al'inter- 

nle,  a  smoke  which  was  red  doriDg  the  ^dttyt 

ud  accompanied  with  flames  at  night.    These 

^iservations  led  people  to  believe  that  it  Wtis  a 

n^catto.    But  I  examined  the  pratendeA  ashei; 

uidonly  found  a  ^ast  composed  of  brayedinaf^ 

Ue:  I  attentively  obserred    the  Bmoker  waiA 

oeitber  perceived  flames,  nop  any  smdt  tif-kal* 

I^or;  nor  did  the  rivnlets.  nor  foDatains^-whicb 

^examined  with  care,  present  the  least  appew* 

nice  of  sulphuric  matter.    Thus  persuaded,  I 

entered  into  the  smoke,  and,  though  qiute  aJone> 

Went  to  the  brink  of  the  abyss,  where  -I  saw  a 

'arge  rock  dact  into  that  abyss,  and  observed 

4MAe  smoke  was  only  dust,  raised  by  the  fall 

of -the  rocks;  the  cause  of  which  I  soon  after 

*0^^  fvand  discovered,     I  saw  that  a  great 

P>it  of  the  mountain,  situated  above  that  which 

^^-61kn,  was  composed  of  earth  and  stones; 

Wtdaposed  in  beds,  but  confusedly  haaped  to- 

#lhir.-    I  thus  perceived  that  th.e  mountain  had 

^Nn  subject  to  simitar  falls ;  at  the  end  of  which 

4l)laige  rock,  which  fell  this  year,  had  remain- 

ei^irithent  a  support,  and  with  a  considerable 

fnjeclaon.    This  rock  was  composed  of  hori- 


266  DOMAIN  ZX.      DECOMPOSED. 

zontal  beds,  of  which  the  two  lower  were  <v^ 
slate^  or  rather  of  fragile  schistose  stone^  and  a>j 
little  consistency;  while  the  two  beds  beneaili 
these  were  of  a  marble,  like  that  of  Porto  Veneve, 
but  full  of  rifts  which  crossed  the  beds.    Tbe 
fifth  bed  was  wholly  composed  of  slate>  in  T6rti* 
cal  leaves,  entirely  disunited ;  and  this  bed  fonn* 
ed  all  the  upper  part  of  the  fallen  mountaiiL 
Upon  the  same  level  summit  there  were  three 
lakes^  of  which  the  waters  penetrated  constandj 
by  the  fissures  of  the  beds,  separated  them,  aad 
decomposed  their  supports.    The  snow,  which 
this  year  had  fallen  in  Savoy  in  so  great  abnOf 
dance  as  had  never  been  seen  in  the  memory  of 
man,  having  increased  the  effort,  all  these  wa- 
ters reunited  produced  the  fall  of  three  millions 
of  cubic  fathoms  of  rock ;  a  mass  sufficient  to 
form  a  large  mountain.    In  the  narrative  which 
I  have  written  of  the  fall  of  this  mountain,  and 
which  I  sent  to  his  majesty,  with  a  view  of  the 
mountain,  I  have  given  a  more  detailed  account 
of  the  cause  and  efiect  of  this  ruin ;  and  I  fore* 
told  that  it  would  cease  in  a  short  time,  as  hat 
actually  happened;  so  that  thus  I  have  extin* 
guished  a  volcano." 

Saussure  proceeds  to  inform  us,  that  the  ruins 
of  this  mountain  are  situated  to  the  north-east 
of  the  village  of  Servoz.     Besides  the  sandstone 
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y  described*,  Saussure  observed  rocks  of 
ftarble,  and  fragments  of  slate,  *^.' 

liare  some  of  tbc  most  remarkable  vK^in- 
'  tbis  phenomcDon.  la  I806,  the  tnonn- 
'fioaberg,  or  Rosenberg,  near  the  town  of 
fell  down,  and  buried  a  considerable  tract 
atiyi  with  some  inhabitants.  A  detailed 
Ut"  of  this  event  was  published  at,  Paris, 
Suae  plates,  representing,  I.  tlic  town  of 
^neighbouring  cguntry„and  th^ profile 
puin ;  2.  the  same  sfe^ne  in  fronr.'witn^e 
of  the  fall ;  3.  tlie  lake  and  tower  of 
ts,  with  Roggiberg  and  Rosenberg|. 
I 

tn.  Mode  xiv. 

Ik^irtlatMiiila  Iriite  diia$lre,cau)4-par  reboulmrnl  tFune 

t&ggilirrg,   rl  da  Rasherg;  de  Ircnte  pages   d'ctrndnc, 

pk  dt  troii  graeuref,  pfoprfwen/  leraiMcs  ca  tmir,  de  10 

'  jtnl,  lar  15  de  large.     Che:  Ullequin,  march,  dtilampei, 

Itriu  Tribuaal,  No.  ao.  gfr. 

mitrt  Ttpresenlt  le  beat*  bourg  SAtih,  let  eampagntt  ijiu 

mt,  H  It  prnfil  dtt   rdoulemenl;   La  leconde,  rimmeiut 

mH triilf  lomlKau,  iuni partie  dti  habitant,  4t  la.vfilUe 

^  Fdnlrmeni  vu  deface.     La  troisieme,  Ic  lae  cl  la  leiir  d$ 

k  Sogg/ibtrg,  el  U  Bmherg. 

.-^  ...  ..j|<c^ 

lilK     .  ,  ''    '» 
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The  volcanic  rocks  may  be  said,  wi 
German  mineralogists,  to  be  of  the 
modem  formation,  as  every  new  er 
of  about  one  hundred  and  fifty  vol 
scattered  over  the  face  of  the  globe 
produce  new  rocks  of  this  descr 
That  there  are  also  volcanoes  at  the  1 
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ot  the  sea,  we  know,  from  the  ejection  of 

viw  islands  in  the  seas  of  Greece;  and  in 

tli^Axlantic  near  Iceland,,  and  the  Azores. 

ll^H&&^^^*^''^  ^^'  considered  as  a  most 

iclusion,  that,  as  the  ocean  oc- 

tw6-tbirda  of  this  globe,  numerous 

I'llcanoes  may  exist  at  such  depths,  that 

litcif  .^cts    are    wholly    unperceivable. 

seems  to  have  demonstrated  that  Dq>ih«rflML 

hich  supplies  the  prodijg^Qns 

eruptions  of  volcanoes,  must  lie  at  an  ira- 

ineQse  depth  beneath  the  crust  of  the  earth. 

This  position  may  be  argued,  1.  from  the 

surprising  extent  of  earthquakes,  felt  from 

Ijsbon  to  Scotland,  a  space  of  15  degrees, 

or  about  1000  British  miles.     2.  From  the 

pTodi^ous  quantity  of  matter  ejected  in 

*i«course  of  ages  ;  from  the  comparatively 

craters  of  Etna,  for  example,  whole 

ituns,   nay  territories    have    issued; 

if  drawn   from   a  space   near  the 

nr&ce,  the  mountain  must  long  since  have 

aink  into  its  own  abysses.     3.  From  the 

oature   of  the   lava,   which,  in   some  in- 

ftances,  has  burst  through  the  superincum- 
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bent  masses  of  granite,  itself  regarded  ; 
the  fundamental  rock. 

oundonr  As  it  is  foreigR  to  the  nature  of  this  wor 
to  examine  with  much  attention  the  the 
ories  of  volcanoes,  it  shall  only  be  obserred 
that  the  French  authors,  in  treating  tbc 
origin  of  basaltin  and  amygdalite,  seem  to 
be  rather  too  much  attached  to  the  volcanic 
influence ;  yet  we,  on  the  other  hand,  seen 
to  be  too  violently  prejudiced  against  ths 
admission  of  that  influence.  Prejudice, 
on  either  side,  is  not  only  ridiculous,  tt 
the  subject  is  of  no  importance  to  humai 
life  or  happiness,  but  as  a  direct  contra 
diction  to  the  very  spirit  and  nature  of  phi 
losophy,  which  ought  to  examine  any  topi 
with  complete  candour  and  impartiality 
nay,  a  writer  who  means  sincerely  to  serv 
the  sacred  cause  of  truth,  which  must  i 
the  end  ever  be  victorious,  would  rathe 
for  a  season,  support  an  opinion  the  ma 
opposite  to  prejudice,  that  the  light  may  \ 
usual  be  struck  out  by  the  collision  of  co 
tending  powers. 

Many  extinct     Whcu  wc  cousidcr  thc  great  number 
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^iAcanoes  that  are  still  active  on  that  third 
^Bsi  of  our  planet  which  consists  of  land, 
bit  not  most  rational  to  suppose  that  many 
Bftj  have  become  extinct  ?  Strabo  informs 
Wy  that  Vesuvius  had  been  a  volcano  at  a 
nmote  period;  while  its  first  eruption  is 
commonly  ascribed  to  the  reign  of  Titus^ 
near  a  century  after  the  time  of  that  author*. 
The  volcanoes  of  Auvergne  seem  to  have 
been  relumed  for  a  short  period,  in  the 
time  of  Sidonius  ApoUinaris,  whose  cul-^ 
«tw  can  scarcely  be  applied  except  to  the 
nnmiits   of  mountains ;  for  the  tops  of 

*  lAi  T.  This  remarkable  passage  may  be  thus  translated : 
''Here  arises  the  mountain  of  Vesuvius,  inhabited  through  all  its 
'^^Ukm  fidds,  the  summit  alone  excepted,  which  spreads  into  a 
^'"Kn  plainj  displaying  ashes  and  deep  caverns  formed  of  burnt 
^^  ^  the  colour  indicates,  and  abrasions  by  fire  ;  whence  it  may 
^  ^ectvicd  that  this  mountain  was  formerly  in  a  state  of  ciRa- 
S^Mioii  and  presented  fiery  craters,  which  became  extinguished 
WAeD  the  mtierials  were  exhausted/*  He  proceeds  to  state,  that 
•e  fieiib  near  Etna  were  equally  fertile.  The  streets  of  Hercu- 
■*uui  were  paved  with  lava. 

See  sJso,  Strabo,  lib.  i.  p.  158.  edit.  Siebenkces,  for  a  volcano, 

^  Cktincty  near  Methone,  which  ejected  a  hill  near  a  mile  in 

kfght,  and  rocks  like  towers. 

Pindar  describes  Etna,  which  is  unmentioned  by  Homer,  a  proof 

•  ibal  hb  geographical  knowledge  did  not  extend  as  far  as  Sicily,  and 

iat  A€  lecdTcd  interpretations  arc  false. 
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tuni:?c^>  u'uuUI  be  foreign  to  his  emphat^H< 
and  alaiining  description.    Auvergne  alox^^c 
Ims  indeed  cunvinced  every  Neptunist,  wfw-* 
has  visited  that  interesting  country,  th^Bt 
volcanoes  may  become  extinct ;  and  ma>'*i 
perhaps,  again  surprise  the  unbeliever  iritKi 
an  unexpected  appearance.    The  wonder"— 
ful  volcano  of  JoruUo,  in  New  Spain,  bur»  t 
out  about  half  a  century  ago,  in  the  mid** 
of  a  fertile  and  luxuriant  plain ;  but,  as 
has  been  observed,  in  the  precise  line  of 
direction  of  the  other  volcanoes  in  tba* 
country  ;  whence  it  has  been  argued,  that 
tlicre  Is  a  chasm,  at  an  amazing  dcptU» 
filled  with  subterranealh  water  and  combu*=5,, 
tiblc   materials.     For  the  American  voi 
canoes  arc  generally  very  distant  from  t 
sea*,  and  their  eruptions  of  mud  cane 
be  imputed  to  subterranean  waters,  ofti 
very  extensive ;  as  is  observed  from  c 
wells  in  the  north  of  Italy,  near  twentf 
miles  around  Modena,  where,  on  arriving 

•  Even  those  of  the  Andes  are  from  eighty  to  one  hundrtd  miki; 
to  ihat  a  hlc  writer  U  much  miitaken  when  he  suppoMt  them  noc 
the  ocean,  and  iaflucnced  by  sea-watci  instead  of  subtemoM 
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tt  a  certain  crust,  the  water  gushes  out 
fith  prodigious  violence.  If  this  vast 
chasDiy  therefore,  be  covered  with  such  a 
hsting  shell  of  fertile  land,  it  is  easy  to 
conceive  the  existence  of  similar  cavities  in 
many  parts  of  this  globe.  For  we  are  not 
to  imagine  that  the  immense  mass  which 
ibrms  the  nucleus,  and  which  from  its 
gravity  would  appear  to  be  iron,  presents 
ftimiform  surface;  but  may,  on  the  con- 
trary, bear  fissures  deeper  than  the  ocean, 
ud  asperities  or  precipices  higher  than 
BKMiQtains.  Hence  the  grand  observation 
rf  Saussure,  his  refoulements*^  may  be  con- 
strued into  a  subsidence  of  the  beds  at  one 
^tremity,  owing  to  irregularities  on  the 
•wface  of  the  nucleus,  and  which  of  course 
dcvated  them  at  the  other  extremity ;  while 
^^  secondary  rocks,  the  level  or  horizontal 
^f  Werner,  finding  the  asperities  already 

*  "Buminer  en  g^D^ral  si  les  couches  presentent  des  indices  de 
^^^derementSy  ou  de  refoulements  violents,  qui  aient  chang^  leur 
*l*(ion  primitive ;  ou  si,  au  contraire  tous,  et  les  redressementt 
Bte  dci  couches^  peuvent  s*expliquer  par  de  simples  afiaissementi/* 

VOL.  II.  T 
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61ied,  of  course  retain  tlieir  i 
ation. 

But  if,  with  Dolomieu,  we  conceive  ' 
this  planet  only  presents  a  slidl  spi 
over  a  fluid  centre^  it  would  be  diificul 
explain  why  this  central  lava  shotdd  c 
burst  forth  in  particular  spots  and  di 
tions ;  for  it  might  equally  appear  in  e 
portion  of  the  globe.  Theories,  w, 
only  afford  subUme  speculations  on 
vast  varieties  of  nature,  and  the  infi 
power  of  the  ineifable  Creator,  canno 
greatly  blamed,  even  when  they  do 
lead  to  incontestible conclusions;  and 
iioped  that  an  inference  arising  from 
preceding  considerations  may  be  hazart 
namely,  that  volcanoes  owe  their  origi 
fissures,  more  or  less  extensive,  in  the 
nucleus  of  our  planet ;  and  that  these 
sures  always  remaining,  the  causes  of  e 
tion  may  be  withdrawn  or  renewed.  ' 
theory  might  reconcile  most  of  the 
trines  on  the  subject,  except  the  pu 
ideas  of  those  Wernerians  who  have  r 
visited  volcanic  countries,  and  who  im 


no  such  appearance  has  ever  struck 
lost  attentive  and  rigid  observers ;  aad 
^  bed  of  coal^  near  Dysert,  has  been 
[•  rince  the  days  of  Buchanan,  the 

witfiout  even  the  mockery  of  a  vol- 
An  idea,  which  tends  to  degrade 
gver  and  magniBcence  of  nature,  can  - 
!  be  true ;  and,  when  we  seriously  re- 
oa  the  daily  circumvolution  of  this 
1^  it  is  impossible  to  find  a  greater 
de.-.  In  complicated  scenes  there  must 
iii|plicated  causes;  but  does  not  the 
i.cadiibition  of  volcanoes  arise  from 
t«L  gunpowder?* 

teOMMOB  nibtenanean  nobe  of  Cotopacai,  may  be  heard  it 
ce  of  tbe  ipace  between  Vesuvius  and  Dijon,  in  Burgundy, 
^JoBwaboldt ;  and  Bouguer,  p.  bvi,  ioibrnu  us  that  dit 
Imbo  hu  thrown  sioues,  of  8  or  9  feet  in  diameter,  to  the 
offfmiki- 
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The  existence  of  such  chasms  being  on 
admitted,  it  would  be  easy  to  account  wtjr 
basalt  always  appears  in  volcanic  coun- 
tries ;  since,  even  on  the  supposition  of  the     |s^« 
French  mineralogists,  particularly  Fbtrio^     |^^ 
these  chasms  must  have  supplied  volcanic 
materials,  under  the  primeval  waters^ 
what  may  be  called  a  state  of  chaos ;  fi^ 
Patrin  supposes  that  basaltin,  compact 
columnar,  but  especially  the  latter,  ma 
be   the  produce  of  submarine  volcan< 
the  matter  being  suddenly  congealed, 
brought  to  a  most  compact  form  by 
prodigious  pressure  of  the  ocean.      Da 
buisson,  a  rigid  and  determined  Neptunis^'" 
after  visiting  Auvergne,  was   inclined  t^'^ 
suppose,  as  already  mentioned,  that  th--^^ 
basaltin  on  the  summits  of  the  Germa^     ^ 
mountains  was  a  volcanic  remain  of  incon^^^^" 
ceivable  antiquity.     Reuss  also  conclude 
Basaltic     that  the  basaltic  summits  of  Bohemia  wefi^ 

jMunmilB. 

only  fragments  of  a  mass,  which  had  once 
clothed  a   prodigious   territory.     In   like  ^ 
manner,  caps  of  mountains  sometimes  pre*  1 
sent  masses  of  sandstone,  or  limestonei 
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iftiile  none  exist  in  the  adjacent  country. 

Aether  this  effect  could  be  produced  by 

eonents  at  the  bottom  of  the  primeval 

i    craters  (and  similar  currents  continue  to  be 

I    dbpenred  in  many  seas),  which,  by  their 

contiDual  action,  abraded  the  lower  parts, 

nithout  jeaching  the  summits  of  these  then 

nbourine  hills;   or  from  whatever  other 

iwue  this  effect  may  have  proceeded,  must 

^e?er  remain  among  the  inscrutable  se- 

CRts  of  nature,  which  despise  the  puny 

<9fibrtst^f  human  intellect.     Perhaps  it  may 

Mmplj  arise  from  the  circumstance  that 

^Jitte  portions,  sometimes  from  their  posi- 

*M)n,  and  sometimes  from  internal  causes, 

'My  have  been  harder  than  the  rest  of  the 

DMas,  and  thus  have  remained  like  some 

^^^  fragments  of  granite,  after  the  softer 

puts  had  wasted  away.     However  this  be, 

^e  must  never,  in  geological  discussions, 

foiget  the  amazing  power  of  time,  "which 

enables  the  water  to  destroy  the  hardest 

rocks;  and  which,  though  important  in  the 

short  period  of  human  life,  may  be  said  to 

be  nothing,  in  the  eternity  of  Him,  with 


whom  a  thousand  ages  are  but  as  one  is-  ' 
slant. 

Effecuof        In  general,  the  effect  of  fire  only  is  coic^ 
sidered  in  volcanoes ;  but  the  curious  vcA^ 
cano  of  mud    in   Sicily,  and  the   maddj^ 
eruptions  of  the  Andes,  should  excite  oior^ 
attention  to  tlie  agency  of  water.     If  wgm 
conceive  the  volciinic  chasms,  containing^ 
as  aheady  mentioned,  reservoirs  of  watec^ 
&s   well  as  of  inflammable  substances,  t^ 
be  in  the  nucleus  of  the  globe;  and  that 
nucleus  to  consist  of  iron,  mingled  at  least 
superficially  with  its  usual  attendant  silex, 
tlie  ferruginous  nature  of  lava  can  easily  be 
explained,  as  arising  irom  an  abrasion  of 
the  nucleus  by  the  water.      For,  passing 
the  minuter  appearances,  which  only  excite 
curiosity,  and  are  exceptions,  not  rules; 

iroimidsiiex.  all  lavas  may  be  s:iid  to  consist  of  Iron  and 
silex  ;  the  most  common  being  the  black, 
of  malted  siderite ;  while  the  others,  of  a 
grey  colour,  have  a  base  of  silex  in  the 
Fekpv.  form  of  felsite.  But  felspar  is  a  name  d 
far  too  general  acceptation ;  and  may  jffo- 
bably,  in  the  progress  of  mineralogy,  be 
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divided  into  six  or  morciuboaSaMtixmsi  to 
be  determined  by  futaie  iaaaljaet:  ^  its 
extent  and  iinportanoewe  pnod^om,  oon- 
Mttuting  two-Lbirds  of  j^imjticsKMKitiiiiii 
>ad  appearing  in  nianj  other  fonns,  vJiiffa 
ttem  to  indicate  a  substeatud  difiamce  in 
'  4l&e  siliceous  rucks,  DoviodudedntiidarthB 
^-Wiguename  of  felspar,  ,.    ,  ,r  -. 

^^ftTTfaese    introfluctoiy  .obiervBtiBiw  ^kvnf      i«<^ 
^Bbs  conducted  us  to'  ih&  oioce  inwarfiatft 
^^»ject  of  this  n'ork:  the  .coBsideratibB  .of 
ti»^  lavas  themselves.  ■ 

The  existence  of  ooM^ct  laTa,  fiaam  ^"^ ""■«• 
one  of  the  most  curicms  questions  betHLBBB 
tkie  Volcanists  and   the   Neptunists.    Ia 
stt-ict  impartial  it}',  the  observations  of  Mr. 
8%nnQ,  the  chief,  defender  of  the  Nep- 
BjsteiD,  aball  be  admtttBd  at  foU 
.jnore  especially  as  they,  may  lead 
1^  Wt^  important  obsenratioog. 
L   -^ -T^fJIb^  compact  lava,  vokanic  writoB  d©^  "'i^£S* 
■'   'Msf  an   earthy  -  substance,  which,  after 
I  'Ming 'been  fused,  but  .not  vitrified,  be- 
7   ^«teiM,  on  coolings  compact,  close,  and 
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"  ^"licther  this  degree  of  solidity  ia  sucfas^ 
as  totally  to  exclude  that  evidently  poroui  ^m 
and   cavernous   structure,   which   cellular«^H 
lava    presents,    is    not    perfectly    agreed  ^* 
upon.  •■ 

"  Those  who  are  guided  by  obseiratioa 
on  modern  and  undisputed  volcanic  tor- 
rents, allow  that  no  lava  absolutely  com^ 
pact,  and  destitute  of  pores  in  an  exteata 
of  more  than  a  few  square  inches,  is  ererl 
found.     Thus  Mr.  Bergman  defines  com*  ' 
pact  lavas  to  be  '  those  wliich,  though  not  I 
absolutely   destitute  of  cavities,  yet  con- 
tain so  few,  that  they  may  be  cut  into 
slabs  with   an  almost  entire  surface,  and 
polished  like  marble,'  3  Bergm.  p.  201; 
To   this   definition,  M.  Dolomieu,  in  -hit 
notes  on  Bergman's  dissertation,  makes  nO 
objection  ;  from  whicli  we  may  conclude, 
that  in  a  small  extent,  such  as  that  of 
common  marhle  slabs,  they  never  exhibit 
an  uninterrupted  surtace.     This  last  men- 
tioned  philosopher,  indeed,  having  unfor- 
tunately wished  to  comprehend,  in  his  de- 
Bnition  of  compact  lava,  stony  masses,  not 
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found  in  modern  and  undiaputedHbeda -oT 
lavs,  but  in  supposed  ancient 'cvnbDtBt 
found  himself  much  embarrasM:.'!.?t]tere 
is,' says  he,  *  such  unccrtainty'tBr:llf^>«)u»f 
ncters  of  compact  luva,  that  initepeddenil^ 
Ijof  local  circumstances,  the  lOOfttt^p^ 
BCBced  eye  may  be  deceived  *.'  '%M^eao 
eircaiDStances  nut  properly  attended;  tb^ 
ftrethosewhich  have  seduced  hitnilitbi-tbd 
Aost palpable  mistakes.  ■.■  ',vffi!f!; 

Gioeni,  though  in  many  instances  mi** 
fed  by  Dolomicu,  yet  acknowiedges,that' 
jBn,  go  compact  as  to  be  totally  destitute 
upoves^  is  not  to  be  found.     LithoJog. 
Vesuv.  p,  85-(-.     Padre  Torre,  who,  inde- 
pendently of  any  system,  has  candidly  and 
impartially  examined  the  products  of  Ve- 
«uvius,  expressly  denies  the  existence  of 
lankdaiititDte  of  pores ;  none  other  but  the 
},being    fouDd    of   modem  date:{. 
ji,'  in  his  catalogue  of  the  lavas  of 
^gH^rim,  drawn  up  in  1772,  hardly  men- 


•  ItlaPonca,  171- 
'  t  (ItiilG7;  but  DOt  opiwdj.— P.) 
.  }  PoMCi,  174. 


I' I  "  Those,  on  the  othei 

'  :  :  ^y  sj-stcni,  bestow  the 

»tony  masses  which  the 

anciently  flowed,  cither 

sisting,  or  imaginary  at 

canoes,  Bnd  compact  lav 

of  pores,  very  scarce  i; 

posed  currents  from  nro 

plenty  «  these  which  «i 

fiotitjoos  volcanoes  now 

in  the  very  bowels  of  «h< 

■'•' Gioeni  after  telling  u 

aiat-oGmpact  kva  occui 

«he  beds  of  lava,  and  poro 

part,  adtnowledges  that  ( 

*)wtake«  place :  'few,  J 

"»» (te  visible  currents 

1  in  m;.;.!. . 
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dern  volcanoes  have  lost  the  power  of  pro- 
dacing  any*/  The  detached  masses  that 
pass  for  compact  lava,  he  acknowledges  to 
have  been  ejected  in  their  solid  form,  by 
tbe  explosive  power  of  the  volcano ;  and 
(loaaequently  they  are  not  real  lavas,  but 
ntiber  natural  stones,  torn  from  the  sides 
ef  the  mountain-f*.  M.  Dolomieu  tells  us, 
that  compact  lavas  are  stones,  which,  after 
having  been  melted,  reassume  their  natural 
Mate  and  appearance,  without  any  change 
in  their  external  or  internal  properties,  or 
Kaite  any  change|;  and  that  some  are 
perfectly  compact  (that  is,  destitute  of 
pores) ;  namely,  those  that  are  buried  un- 
der, not  other  lavas,  but  under  an  entire 
•od  immense  volcano  §;  he  therefore  gives 
8p  the  idea  of  finding  these,  not  only  in 
the  beds  of  modern,  but  even  in  those  of 
6jctinct  ancient  volcanoes.  Hence  he  tells 
>tJiat  they  are  much  more  common  in 

*  Lkhol.  Vesuv.  p.  47* 

t  Ibid.  51. 

X  Dei  prodotti  Volcan.  p.  l62.    Fences,  170,  &c. 

§  Ibid.  179* 
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extinct  volcanoes ;  and  that  in  Etna  the 
do  not  constitute  the  one  thousandth  pai 
of  the  whole;  whereas,  in  Vivaroi^  ani 
Auvergne,  they  form  whole  mountain 
Now  most  of  these  ancient  volcanoes  of  tk 
Vivarois,  appear  to  me,  and  many  othen 
to  be  mere  creatures  of  imaginat;j[Qn ;  m 
consequently,  until  the  substances  the; 
contain  are  proved  to  have  been  in  fusion 
no  definition,  grounded  on  the  appeal 
ances  of  these  substances,  can  pass-fo 
that  of  real  compact  lava*. 

f*  In  beds,  however,  of  real  undispate 
lava,  some  parts  are  found,  that  havin 
been  pressed  by  the  superincumbent  weij^ 
are  more  compact  than  common  poroii 
lava,  and  these,  comparatively  to  the  foi 
mer,  may  be  called  compact ;  but  scarcel 
more  than  a  few  square  inches  of  their  sul 
stance  is  destitute  of  visible  pores. 

*'  Their  colour  is  brown,  yellowish, reddis 
brown,  bluish,  or  black,  more  rarely  gre^ 
Their  lustre  0,1.    Transparency  0,1. 

*  (See>  on  the  contrary^  the  remarks  of  another  Neptmiist,  Di 
baiston,  in  Dom.  I — ^P.) 
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"Their  fracture,  earthy,  or  fine  splin- 
tery, more  rarely  foliated,  and  presents 
imall  internal  pores,  if  of  sufficient  size, 
in  some  part  of  their  substance. 

**  Hardness,  from  7  to  9*  Specific  gra.- 
▼ity,  2,75  to  2,88. 

^Much  circumspection  is  requisite,  in 
frammg  a  description  of  compact  lava,  from 
a  view  of  the  specimens  brought  to  us  from 
volcanic  countries ;  as  they  are  all  collect- 
ed  by  persons  who  take  indiscriminately 
fioDi  real,  and  from  supposed,  volcanic  cur- 
vets, even  from  mountains  in  which  no 
vdcano  ever  existed. 

**  To  form  a  true  idea  of  these  lavas,  we 
sbould  attend  to  the  following  circum- 
stances: 

**  1st  That  the  heat  of  most  volcanoes 
(I  exclude  those  that  for  the  most  part 
pnxluce  only  vitrified  substances)  seldom 
reaches  100  degrees  of  Wedgewood;  the 
proof  of  which  is,  that  almost  all  real  lavas, 
whether  cellular  or  compact,  are  vitrifiable 
at  that  degree.  Since,  therefore,  they  were 
not  vitrified  in  the  volcano,  it  is  plain  that 
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in  it  they  did  not  attain  that  degree ;  9fffll 
95  degrees  may  then  be  assumed  as  1 
average  heat  of  most  volcanoes. 

"  2d.  In  this  heat,  many  stones  oft 
argillaceous  genus,  as  traps,  horableudes,! 
and  argiUites,  undergo  a  change  ;  for  they 
alter  their  colour,  become  porous,  assume 
a  porcelain  grain,  and  consequently  begin 
to  vitrify,  as  I  have  found  on   repeated 
trials  ;  but  they  never  flow  in  this  heat,  not 
consequently  form  a  lava ;  but  bitumen  wilt 
flow  in  this  heat,  and  even  in  one  much 
inferior,  and    be    decomposed.     If,  there- 
fore, the  argillaceous  stones  be  mixed  with, 
and   drenched   in   bitumen,  they  will  be 
softened  by  it,  and  flow  with  it ;  and  whew 
the  air,  erupting  both  from  them  and  the 
decomposing  bitumen,  has  most  liberty  to 
escape,  it  will  tumify,  burst  through  the 
liquid  mass,  and  form  cellular  lava ;  bat 
■where  it  is  more  compressed,  less  of  it  mil 
be  disengaged,  and  the  lava  will  be  com- 
pact, and  resemble  in  some  degree  the  ori- 
ginal stone  of  which  it  is  formed. 

"  3d.  Stones  of  the  siliceous  genus  un* 
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dago  no  change  in  this  heat,  not  even 
idborb  or  felspars ;  and  hence,  though  im- 
neised  in  the  fiery  torrent,  they  cannot 
ritb  propriety  be  called  lavas ;  as  they  are 
lot  even  softened  by  the  mixture  of  bitu* 
■e%  as  stones  of  the  argillaceous  genus 
in: 

"  Betireen  siliceous  aqd  argillaceous 
itones  tbere  are  many  gradations,  and  va» 
dous  mixtures,  which  must  occasion  cor- 
NBponding  varieties  in  the  effects  which 
beat,  and  various  other  circumstances,  may 
jvoduce.  It  is  sufficient  here  to  establish 
In  principles  on  which  most  of  them  may 
be  exphiined.  Compact  lavas  abound  in 
heterogenous  substances,  which  have  either 
ttot  Been  fused,  or  only  partially  fused,  or 
scorched,  or  decomposed  by  heat,  as  fel- 
spar, schorls,  garnets,  zeolites,  &c.  Every 
Volcano  has  some  that  are  peculiar  to  it. 
TSuis  the  lavas  of  Vesuvius  abound  in  that 
called  white  garnet,  and  which  I  call  Ve- 
ravian;  those  of  Etna  abound  in  felspar, 

"  Hence  we  must  exclude  from  the  rank 
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of  lavas,  all  stones  which  do  not.  a] 
either  from  their  external  characti 
local  circumstances,  ever  to  have 
softened  by  heat;  and  consequent 
those  detached  pieces  which  are  ejec 
the  beginning  of  an  eruption  without  f 
and  many  others  which  volcanic  coll 
enumerate  among  compact  lavas,  o 
from  having  found  them  in  the  vicii 
'  volcanoes.  Thus  M.  Dolomieu,  Lips 
reckons  among  volcanic  stones  one,  : 
interior  of  which  he  distinctly  percei 
leaf  of  sea- weed.  Few  indeed  .  ar 
stones  contained  in  his  catalogue,  ' 
can  be  deemed  really  volcanic :  and 
of  the  same  treatise,  he  tells  us,  tha 
lava  which  burst  from  the  sides  of  £t] 
1669,  had  for  its  basis  a  granite,  nc 
altered;  but  when  he  expressly  trea 
the  products  of  Etna,  he  tells  us,  L 
paroit  n  avoir  jamais  trait 6  le  granite. 
mistakes  of  this  great  man,  for  such 
tainly  hold  him,  have  had  so  wide  a  sj 
and  have  misled  so  many  who  hav 
had  an  opportunity  of  viewing  vol 
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ciMintrieB,  that  1  Sstl  myttiS  UMIIMltaied  • 
to  detect  them  ;  a  liberty  which,  I  lUb  ptK' 
suaded,  his  candour  aod  love  of  (nth  will 
readily  induce  him  to  excuse. 
'    "  All  real  laraS,  (KMpt  OdW  of  ttw  Vt. 
treotts  kind,  affect  th«  tiMgnetie  ii«edle, 
unlcH  the  iron  they  tSUM&iu  be  rniieh  oxy* 
genated,  a^  it  often  k  ift  (hdW;  df  *  fed    . 
colour ;  but  eveti  tteie  att  fiMqnehtly  fliil|' 
netre,  by  reason  df  the  sdhorlt  emhodM 
in  them. 

"  The  compoflent  ingredients  of  hwi 
Me  various,  accortUbg  to  the  hattai*  Ofttrt 
oA^nal  stones,  and  ike  tcddents  they 
teei  with  in  the  liquified  state.  M.  Do- 
'^eu  found  them  to  contain  irbitt  40  to 
*  p«  cent,  of  silex,  froln  16  to  3  of  tnsg- 
■KMtii  ftom  5  to  1  of  Inae,  and  from  6  to 
^JSefiiOB.    Ponces,  iS*.'* 

reflections  are  certainly  cogent, 
[  vorthy  of  the  sagacious  author,  who 
Iftodered  great  services  to  tilie  Sdence : 
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nor  must  we,  in  the  modem  spirit  of  in- 
gratitude, nor  even  of 

Th*  unwilling  gratitude  of  base  mankind^ 

forget  the  state  of  mineralogy  at  the  time 
he  wrote,  because  superior  illuminatioo 
has  since  been  thrown  on  many  topics, 
On  the  other  side,  the  works  of  Dolomiea 
on  the  Lipari  Islands,  on  those  called 
Ponces,  near  the  Gulf  of  Naples,  and  on 
the  volcanic  productions  of  Etna,  -weic 
written  before  he  had  attained  much  expe* 
rience  in  lithology.  This  tmth  lamentably 
appears  from  the  latter  production,  'wbien 
two  pr  three  passages  demonstrate  that  he 
did  not  even  know  what  granite  is*;  jrpt 
we  are  told  that  exact  nomenclature,  and 
the  precise  knowledge  of  particular  stones, 
are  not  necessary  in  geology ;  which  is  u 
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*  In  p.  201 «  he  tells  us  that  the  hose  of  granite^  cooststs  of: 
sive  febpar :  and  p.  257,  he  mistook  a  mixture  of  8chort>  iefapo^ 
and  chiysolite^  for  a  granite.  Equal  errers  may  be  found  in  nttf 
books  of  g^logy ;  a  study  which  totally  depends  on  a  previoai 
acquaintance  with  petralogy  and  lithology.  Dolomieu  was  a  mit 
tary  man«  who  at  an  adTanoed  age  entered  on  this  difficult  stndy. 
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much  as  to  say,  that  Botany  can  only  be 
studied  in  the  roots,  or  Zoology  from  the 
^8  of  animals  ;  that  History  may  be  stu- 
died in  a  book  of  chronology ;  or  that,  in 
Aort,  any  science  may  be  attained  with 
complete  inattention  to  its  chief  objects, 
for  a  laborious  study,  and  even  the  most 
lUce  discrimination  of  lithologic  character- 
tttio^  IS  indispensable ;  otherwise  the  key- 
«toDe  may  happen  to  be  the  weakest,  and 
tte  whole  edifice  may  sink  in  ruins.    The 
tieatises  of  Dolomieu  on  different  rocks, 
published  some  years  after  in  the  Journal 
<fe  Physique,  though  tedious,  prolix,  and 
ill-digested,  like  all  his  writings,  are  the 
fcest  and  most  scientific  of  his  productions, 
^ut,  on  the  other   hand,  our   celebrated 
Huneralogist  is  certainly  mistaken,  when  he 
Asserts  that  siliceous  stones  undergo  no 
^diange  in  the  heat  of  volcanoes ;  for  the 
'^hite  or  grey  lavas,  with  a  base  of  felspar, 
^  among  the  most  common,  and  are  some- 
limes  interspersed  with  mica,  so  as  to  show 
that  the  parent  rock  was  a  felspar  mixed 
rith  that  substance ;  while  the  mottled  or 
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dunni  ii|jpeariince  of  the  lava  is  such  a 
nevcx  occurs  in  any  natural  rock.  Thi 
quantity  of'  potash  recently  discovered  tc* 
felsjiar,  sufficiently  accounts  for  its  futii^ 
Uty.  Nor,  so  far  as  the  perusal  of  meat 
works  on  the  subject  can  conduct  to  an 
Opinion,  is  the  power  of  volcanic  heat  W 
be  computed  ffom  a  few  examples ;  while 
it  is  sonictimeB,  on  the  contrarji  dendD' 
fctrable  to  be  very  intense. 

It  is  truly  singular  that,  in  the  state  of> 
science  so  much  advanced  since  ^o  tuD( 
of  Dolomieu,  specimens  of  com}>aOt  1*™ 
do  not  abound  in  every  cabinet;  and  tl*t 
the  subject  has  not  been  completely  iavai* 
tiguted ;  but  attention  has  l)een  diverted 
td  crystallography,  which  may  be  calltid 
the  entomology  of  the  soience*  while  tie 
grandest  objects  of  nature  are  ilcglectcd. 
Dolomlcu  positively  allows  that  what  fa* 
calls  the  basaltic  columns,  chiefly  obserT* 
ble  on  the  eastern  side  of  EtfiBi  are  cmd* 
posed  of  a  lava,  "  of  which  the  most 
pact  morsels  are  not  exeitipt  from  somC 
little  round  pores,  easily  discoverable  with 
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alcDS^.^  In  this  they  differ  from  baiaJtin, 
0Bft  of  the  most  compact  substances  in  na?* 
tans;  though  Werner  himself  marks  its  con^ 
tatture  fts  cellular,  or  yesicnlar.  £ven  in 
tluB  pueest  substances,  as  glass,  the  marks 
df  fiisioii  by  heat  remain  in  little  globular 
Wi^.  But  that  the  question  has  not 
bcsp  oumined  with  diut  eare  and  sagacity* 
Mfl  appear  from  another  observation. 

fb%  beautiful  forms  of  basaltic  columns  Basaltic  eo. 

m^f  on  a  first  revieir,  been  compared   *''';^^ 

vith  Ae  fissures  arising  from  the  desicca^ 

tioB  of  starch,  and  some  argillaceous  subr 

stsQces.     But  the  comparison  is  in  faet  of 

(Jse  most  careless  kind,  and  arises  from  a 

distant  resemblance,  as  if  a  trunk  of  a  tree 

vere  compared  with  a  Corinthian  column. 

Tb«  accurate  eye  of  Pictet  has  observed, 

aad  he  has  engraved  a  most  distinctive 

characteristic  of  the  columns  of  the  Giants 

causey,  unobserved  by  all  writers  on  the 

subject;  which  is,  that  the  joints  of  the 

columns  are  not  only  inserted  in  each  other 

•  Etna,  p.  192. 
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hv  hcnil^pherical  protuberances  and  con^ _ 

cavities,  but  that  the  corners  of  one  jointafc 
rise  into  what  niay  be  called  triangulaB 
mortices,  nicely   adapted    to  receive  the 
next  joint,  which  appears  as  if  cut  for  tha^ 
purpose*.     Patrin   showed   me,  at  Paris, 
and  has  engraved  in  his  mineralogy,  8ped- 
mens  of  Siberian  emerald,  with  similar  prch 
tuberaiices  and    concavities ;    the  fbrmer 
sometinips   admitting  of  being  detached 
when  it  :issumes  the  form  of  an  irregular  | 
oval.     l>ut  no  one  has  doubted  that  these  ' 
emeralds   are   crystallised  by   water;  and 
Patrin  makes  the  curious  observation,  that 
when  tlit'v  are  broken  in  the  mine»  they 
are  solt  as  an  apple,  "  aud  the  two  frao- 
tures  are  covered  with  a  fluid  of  an  uuctu* 
ous  appearance,    and   penetrating   smell, 
which  evaporated  quicker  than  a  drop  of 
ether ;  "f-  but  exposure  to  the  air  for  a  few 

•  DaCosLi,  however,  had  olucrvctl  and  engraved  the  same  »> 
pcarances.  in  17S7.     S«  hh  PaaiU,  p.  256,  and  the  plaie. 

f  Min-  kj.  3J.  From  this  and  other  drcumMaiices,  detailed  in 
various  parts  of  hii  work,  Patrin  Argues  for  a  kind  ot  mincial  lite. 
He  mighi  have  rather  aid  that  God  (ills  all  space. 

Mens  Bgilal  uiolem,  et  niagnti  sc  corjurc  iniscct. 
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hours,  rendered  them  quite  hard.     It  might 
icDce  appear,  that  to  carry  the  chemical 
Analysis  of  minerai  substances  to  the  great- 
^t  perfection,  means  should  be  contrived 
to  preserve  their  natural  softness  while  in 
the  bowels  of  the  earth,  either  by  instant 
immersion  in  naptha,  or  by  other  means  of 
excluding  the  air.    This  simple  attention 
might  perhaps  lead  to  very  curious  and 
important  discoveries ;   which  might  gra- 
dually conduct  us  to  rival  nature  herself  in 
the  combination  of  the  most  precious  mi- 
nerals. 

To  return,  as  tlic  crysfnllisalion  of  eme- 
ralds has  never  been  denied,  so  it  would 
appear  that  the  3'ct  more  curious  and  re- 
fined articulations  of  basaltin  cannot  bo 
ascribed  to  any  otiier  cause.  The  columns 
of  sandstone,  and  other  substances,  and  it 
is  suspected  even  the  columnar  lava  of 
£tna  and  other  volcanoes,  cannot  be  com- 
pared with  this  consummate,  and,  so  to 
speak,  artificial  architecture  ;  for  nature  is 
the  art  of  God.  A  prejudiced  eye  would 
find  identity ;    but  if  no  such  forms  be 


OOHAIV  XII-      VO|«CAIIia. 

observable  in  the  columnar  lavas,  a  ration^ 
ftrgument  would  arise  that  the  basaltic  cOr 
lumns  have  a  different  origin.     Such  is  the 
nature  of  lithology,  that  a  very  minute  dif« 
ference  sometimes  constitutes  a  wide  di** 
tinction ;  and  Werner's  system  of  external 
characters  rests  on  little  tints  and  shade*, 
for  which  his  sagacity  found  expressions # 
while  many  of  them  have  been  known  bev 
fore  by  experienced  miners,  who  felt  mi 
knew  what  they  could  not  express ;  at  A 
shepherd  cannot  impart  the  knowledge  by 
which  he  can  discern  any  one  sheep  among 
a  thousand,  a  trivial  circumstance  in  pas- 
tural  countries. 
(>nm  of       The  final  opinion  of  Dolomieu,  in  which 
he  is  joined  by  Spallan^ani,  who  visited  tbc 
volcanic  regions  of  Italy  with  great  care, 
though  not  perhaps  with  a  sufhcient  exp^i* 
rience  in  lithology,  was  that  basal  tin  majr 
be  produced  either  in  the  humid  way,  o 
by  volcanic  fire.     In  submarine  volcanoe 
if  we  listen  to  the  French  mineralogists, 
might  be  ejected  by  heat,  and  crystajlis 
ia  a  niore  compact  and  beautiful  fo 
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it  wfiumes  wheo  it  only  enten  the 
i€Ki  of  the  360.  It  always  seems  to 
{inotber  singularity^  which  must  not 
rgotteQ,  namely^  ao  arid  and  dead 
mtpcet  ranking  it  with  the  stones 
bjr  the  Italians  pktri  mwrti;  while 
labitances  indescribably  belong  to 
»e«ll«d  the  living  rock. 
tihs  opinion,  therefore,  of  the  greatest 
■iogistSf  we  are  only  authorised  to 
ler  as  compact  lavas  those  which 
very, small  pores;  for  volcanic  ba- 
I  though  admitted  by  Dolomieu  and 
Himni,  is  exposed  to  all  the  tempests 
|Hvoe  and  his  followers.  Masses  and 
IBS  of  basal  tin,  brought  from  well 
Q  lavas  of  whatever  antiquity,  would 
form  a  barrier  against  their  attacks. 
ict  examination  of  the  supposed  ba* 
colmnns  of  Etna,  where  its  vast  lavas 
the  sea,  might  also  lead  to  some  cong- 
as, whether  the  opinion  of  those  phi- 
icrs  be  just,  who  argue  that  basaltin 
rays  a  volcanic  product,  its  compact- 
rising  from  it3  formation  under  the  pri» 
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>-"'  "<:  more  rational  t 

canoes  not  only  exists 

globe,  as  they  are  nov 

the  vast  depths  of  thee 

must  have  been  far  m 

of  greater  power,  than 

,  tranquil  state  of  the  elf 

Fenara,  the  intellige 

tural  philosophy  in  thi 

tania,  has  just  publishet 

the  volcanoes  of  Sicily 

islesf.    This  treatise  is  i 

*  lo  hi.  gnad  M  mTnlibg  „„ 
■■  «a  to  h.„  p^„^  „  „l,^._,  ^^ 
"OcrciBg  «  „uam  of  potmi™,  i„, 
T**-  *™'.  "^  <"'■  i™^  from  ih, 
"»™.  m;  niii  io  I  aeuUic  uu,  i„  , 

tUMnti. 
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in  the  history  of  mineralogy,  as  it  seems  to 
decide  some  points  which  were  befere 
doabtful,  and  throws  fresh  light  on  many  of 

^  the  most  interesting  topics  of  the  science. 

^ '  After  a  long  and  patient  investigation  of 
dl  ibe  lavas  in  Sicily,  and  the  neighbour- 
ing ides,  he  has  opposed  the  opinions  of 
Ddmniea;  whom  he  justly  regards  as  a 
cniMiy  visitor,  who  would  have  retracted 
ffiuj  of  his  remarks,  if  he  had  simply 
twice  visited  the  same  objects,  the  first 
ideas  being  often  corrected  by  the  second. 
After  a  sedulous  attention  of  many  years, 
I'eirara  denies  that  there  are  any  prisms 
whatever,  in  any  lava  which  has  erupted 
swce  Sicily  emerged  from  the  primeval 
ocean.  But  he  is  at  the  same  time  as  de- 
^ed  in  his  opinion,  that  all  basaltic  co- 
lumns are  the  product  of  primeval  sub-    sabmannft 

^  ^^  ^  volcanoes. 

'Mrine  volcanoes.     This  position  he  does 

1810,  4to.  **  The  Burning  Fields  of  Sicily  and  the  surrounding 
■^  or  a  Physical  and  Mineralogical  Description  of  these  Islands, 
i^Abb^  F.  Ferrara,  principal  Professor  of  Natural  Philosophy  in 
tlieBoyal  University  of  CaUnia,  Doctor  of  Philosophy  and  Medi- 
cae,  and  Member  of  8e\'eral  literary  Societies.  Messina,  from  the 
Pim  of  the  Britifth  Army,  1810."  pp.  434. 
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not  fteem  to  have  borrowed  from  the  Pnme 
mineralogists,  but  to  have  adopted  froi 
his  own  observation.  For  this  inferenci 
which  to  some  maj  seem  arbitrarj,  an 
eren  visionary,  is  founded  on  an  indohita 
ble  fact  that  currents  of  lava,  peifectlj 
identic  with  that  of  the  historical  and  late 
ages,  are  found  covered,  and  often  era 
alternating,  with  products  universallj  al 
lowed  to  have  been  deposited  by  tbo  pri 
meval  waters,  such  as  thick  beds  of  dbaM 
and  limestone^  sometimes  compact,  soma 
times  conchitic.  ^ 
^Mg^n  Sj  his  accouM,  and  the  mineralogioa 
map  which  accompanies  his  woiic,  tfa 
whole  of  Sicily  appears  to  be  calcareoui 
except  the  mountains  of  Peloro,  in  th< 
north-east  comer,  which  consist  of  gre 
granite,  often  covered  with  a  bed  of  Uaia< 
stone.  In  that  quarter,  near  a  hundnsd 
mines  were  formerly  wrought,  produdog 
abundg^nce  of  silver,  copper,  and  lead* 
The  limestone  of  Sicily  is  often  in  the  fcm 
of  what  he  calls  creta^  by  which  he  do« 
not  seem  precisely  to  under^taicid  chldk 
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but  perhaps  that  kind  of  earth  j  limeitanef 
which  appears  under  the  Giant's  causey 
in  Ireland,  and  which  has  also  been 
odled  chalki  In  other  parts  there  are  ex** 
teniiire  lajers  of  keralite,  which  occasion^ 
ally^  by  Ins  account^  passes  into  the  bean-* 

tifvil  agates  and  jaspers,  for  which  Sicily  in 
fiunous;  as  it  is  for  its  singular  marbles, 
ftscstoingly  affected  by  the  volcanic  f  apours. 
^Iie  chalk  he  regards  as  the  base  of  £tna 
itftelf^  which  he  considers  as  being  entirely 
^  Volcanic  mass  of  a  hundred  miles  in  cir-> 
CUit^  ejected  by  the  prodigious  extent  of 
^^temol  fermentation,  which  since  the  cre« 
^tSon  has  agitated  Sicily  and  the  adjacent 
^Itn  and  coast  of  Italy ;  and  which  must 
^itiit,  as  he  infers^  at  a  depth  almost  in-^ 
Concdvable*.    The  question  of  the  inten^ 

sitj  of  volcanic  heat,  he  regards  as  merely 

depfiflding  on  circumstances^  being  some- 
times gi«at,  sometimes  moderate;  and  the 

quantity  of  liquid  lava  may  be  esteemed  a 
standard  of  the  activity  of  the  fire.     His 

estimate  of  volcanic  products  is  the  reverse 

*  p.  141,  409. 
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of  that  of  Faujas,  being  extremely  simple 
and  confined;  and  he  confirms  the  ides 
which  I  have  long  since  advanced,  that  all 
lavas  consist  of  siderite  and  felsite.  The 
former,  with  Saussure  and  other  writers,  he 
calls  pietre  cornet^  being  a  cornetis  of  Wal- 
lerius*. 

The  study  of  extinct  volcanoes  he  con- 
siders as,  perhaps,  more  interesting  to  the 
naturalist,  than  that  of  the  active^-.  Not 
only  has  Vesuvius  been  repeatedly  quite 
extinct  for  centuries;  but  even  the  tre- 
mendous and  eternal  Etna  was  quiescent 
from  1447  till  1537-  The  basaltic  prisms, 
as  already  mentioned,  he  regards  as  the 
undoubted  products  of  submarine  rold^ 
noes ;  and  his  account  of  their  origin  may 
more  accurately  be  expressed  in  his  own 
words. 
Origin  of  ^^  As  a  perfect  dissolution  is  necessary  in 
order  to  form  perfect  crystals,  so  a  perfect 

•  p.  291, 343, 173. 

f  *'  Lo  studio  dci  volcani  aidenti  non  essere  i1  solo  che  poesa  per- 
fezionare  la  scienza;  chc  quello  degli  estinti  c,  a  certi  riguardi,  pin 
feoondo  di  lumi,  e  non  mcno  del  primo  d^gno  dell'  aitenzione»  t 
della  picmura  del  Naturalista."    Disc,  Prel  p,  iiK 
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fluiditj^i^  required  in  stony  substances, 
that  io  their  consolidation,  after  their  dis- 
Bdation  by  fire,  they  may  assume  the  forms 
to  which  they  have  a  natural  tendency. 
tt  cannot  be  denied  that  many  modem 
lavas  have  all  the  fluidity  of  which  they  are 
c^[iable :  what  circumstance  then  has  per^ 
nutted  the  ancient*  lavas  sometimes  to  as- 
sume the  form  of  prisms,  which  is  entirely 
denied  to  the  modern  ? 
. "  A  lava  which  rises  from  the  bottom  of 
tbe  sea,  must  be  consolidated  in  a  shorter 
or  longer  time  by  the  cold  contact  of  the 
inter.     The    lava    being    thus    amassed 
ttround  the  orifice,  while  the  subterranean 
fennent  continues,  or  is  even  augmented, 
the  elastic  vapours,  acting  from  beneath, 
uiust  break  the  upper  surface,  and  occa- 
sion the  lava  to  accumulate  on  itself.    The 
Mdes,  however,  remaining  always  consoli- 

*  %  this  word  he  always  understands^  as  he  explains  himself, 
^  pDnefal  sabmaxine  volcanoes. 

Be  nmnofes,  p.  2SQ,  that  the  rocks  are  rendered  fluid  by  elastic 
^ipon,  Mqjori  elasiici;  dJid,Jrom  their  resemblance  to  rivers,  are, 
tk  ikim,  caUed  lavine  or  lave.    Does  he  refer  to  the  Sicilian 
dUsot?    In  pure  Italian^  lavare  is  to  wash,  or  water. 
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dated,  at  length  the  masft  apfiears  above 
the  water*;  and  the  cmter  which  ria« 
above  the  waves,  communicating  with  the 
source  of  the  fire,  which  cannot  be  inun- 
dated, may  thus  continue  its  esplmions. 
In  this  manner  were  formed,  even  in  our 
times,  many  isles  in  the  Greciati  arelilpe- 
lago ;  and  in  this  manner  must  have  bcra 
formed  the  Eolian  isles,  and  other  volcanic 
rocks  around  Sicily.  Finally,  when  thecl- 
flagration  ceased,  the  lava  which  formed 
the  great  mass  upon  the  bottom  of  thesrti 
while  it  was  sun'ounded  on  all  sides  with* 
thick  arrcct  of  the  same  matter  (now  C(M 
and  a  very  bad  conductor  of  tlic  internal 
fire,  which  ought  to  assume  the  tempfr 
rature  of  the  water),  now  enclosed,  both 
beneath  and  above,  with  the  Same  lava,!*- 
mains  in  the  internal  giilf,  in  th*  most 
perfect  fluidity  that  it  can  receive  fmm  fife, 
to  which  it  has  been  so  long  exposed,  and 
in  a  condition  to  suffer  all  the  activity  of 
the  Bubterranean  furnace.  It  is  very  pftn 
bable  that  tlic  lava  in  tliis  recipient,  haviilg 
the  ucces»ary  time,  spacer  ami  traoquiUit/i 
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innegular,  and   pass  into  the  amorphous 

lava.    At  the  Motta,  already  mentioned » 

tliejr  are  about  two  feet  in  diameter,  partly 

^^rtical  partly  inclined.    At  the  bottom  of 

die  colonade  the  peasants  made  an  aper- 

tax«9  ^here»  on  introducing  the  hand,  heat 

v^as  perceived,  and  the  hand  smelted  of  sul- 

pluar.    Abore  are  great  masses  of  isand, 

led  dposses,  and  puzzolana ;  and  he  infers 

tbat  tiie  prisms  are  in  the  centre  of  the 

beanie  mass.    It  may  be  said  indeed, 

Aiat  heat  thus  enclosed  becomes  inextin- 

9UshaMe ;  and  he  mentions  that,  two  years 

BgD,  the  lava  of  1669  being  perforated  at 

Catania,  flames  issued;  and  within  these 

4gjit  years  it  yielded,  after  rain,  smoke 

Bud  great  heat.    This  lava  is  about  two 

Ittmdred  feet  in  depth,  and  two  miles  in 

bfoiditib,  and  had  run  about  fifteen  miles. 

Other  basaltic  columns  appear  near  Bronte, 

«  die  west  of  Etna,  which  gave  a  title  to 

the  ^Lonous  Nelson.     They  are  in  beau- 

f     tUid  hexagonal  groups,  which  disappear  in 

the  incumbent  chalk  or  earthy  limestone. 

Some  not  only  project  from  one  centre, 
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but  are  bent  as  if  to  cover  a  convex  siir- 
'      face.     On  the  east  of  Etna,  the  rock  of 
the  Cyclops,  here  also  engraved,  pres«its 
on  its  east  side  beautifiil  columns  of  prime- 
val lava,  disposed  in  the  form  of  an  (ffgB03 
like  the  Organ  Rock  near  the  giants'  causey  • 
Near  the  castle  of  Aci,  the  ancient  Ada 
are  found  masses  of  lava  in  balls,  with'coti^ 
centric  layers,  eight  or  ten  inches  in  di^^ 
meter,  involved  in  a  bed  of  bluish  volcant* 
glass.    The  superincumbent  limestone  h»* 
infiltrated  and  crystallised  in  the  little  ctf^ 
vities  of  the  glass.     A  reddish  baked  cla^ 
also  appears,  and  little  prisms  of  lava  abw^* 
two  inches  in  length.     In  the  neighbour'-* 
hood  volcanic  balls  are  also  found  in  tufet^ 
with  fragments  of  lava,  glass,  drosses,  an^ 
sand.     They  are  generally  about  six  inches 
in  diameter,  and  often  break  into  regular 
pyramids,  which  are  joined  in  the  centre  bs 
in  balls  of  pyrites ;  which,  he  might  haT» 
added,  marks  the  same  influence  of  iron*. 
Our  learned  author  totally  denies,  even 


No  modem 
lava  prismatic. 


•  P.  95,  116,  123,  135,  137. 
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i  opposition  to  his  friend  Spallanzani,  that 
w  modern  lavas  on  the  east  of  Etna  as- 
ime  the  prismatic  form  when  they  reach 
i€  sea ;  and  regards  this  opinion  as  a  mere 
Liision  arising  from  the  fissures  common  in 
morphous  lavas,  and  which  may  be  equal- 
f  .observed  in  those  tliat  are  inland.  '^  I 
mat  therefore  repeat,"  says  he,  "  that  the 
piiimatic  lavas  around  Etna,  do  not  be- 
iopg  to  the  modern  eruptions  of  that  vol- 
cano, but  to  the  ancient  volcanoes  under 
the  ocean ;  and  that  modern  lavas,  whether 
OQ  the  land  or  in  the  sea,  and  under  what- 
ever circumstances,  never  pass  into  reguhir 
'w&s;  but  only  appear  in  shapeless  masses, 
w  b  such  accidental  shapes  as  arise  from 
Aeir  site  or  refrigeration.  Two  or  three 
pnstns  which  I  have  found  of  modern  lava 
i^ear  Mount  Finocchio,  on  the  upland 
skirts  of  Etna,  and  some  small  ones  in  the 
idefts  beneath,  must,  from  their  singularity, 
36  ascribed  to  an  accident,  which  can  never 
stablish  a  general  system :  «nd  I  am  of 
pinion  that  to  the  same  accident  may  be 
scribed   the   two  or  four  prisms,  which 
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some  naturalists  have  found  in  other  mo- 
dern lavas  ;  and  the  great  difterence  ought 
to  be  remembered  between  these  scarce 
tri0es,  and  the  vast  masses  of  prisms,  groups 
of  columns,  and  fascicular  assemblages,  of 
which  even  the  fragments  tend  to  regular 
divisions,  which  constitute  their  chafac- 
teristic  quality."* 

Even  the  amorphous  lava  of  the  prime- 
val period  is  very  compact,  sprinkled  with 
fihform  crystals  of  felspar,  and  some  of 
sidcrito,  with  grains  of  chrysolite.  That 
of  Cape  Passaro  takes  a  beautiful  polish. 
"  The  prismatic  lavas  are  very  hard  and 
compact,  and  always  of  a  dull  ashy  colour, 
or  a  bluish  black ;  and  I  have  never  ob- 
served any  pores  in  prismatic  lava."'t' 
Among  these  primeval  products  is  abo 
found  black  or  blue  obsidian,  sometimes 
in  fragments,  sometimes  in  tables  in  liie 
slits  of  the  lava,  and  sometimes  concftve, 

•  p.  14*.  He  had  before  said,  p.  118,  "  In  generale  possodiic 
che  le  live  prismatieUe,  Ic  lave  J>asaltine,  i  bavdti,  che  «ono  iawaa 
alia  base  dell'  Eidb  appartengouo  agli  antichi  volcahi,  c  oon 
mai  allc  cruzione  im>dcrne  di  quealo  volcano." 

t  P.  I7O. 
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^  ^nreloping  balls  of  lava.      Fragmoits 

^^  also  found  partly  glass  and  partly  lava, 

^    former  appearing  in  delicate  Yeins. 

^'^Vule  the  lava  is  decomposed  into  black 

^Qftuginous  earth,  the  obsidian  passes  into 

^  light  ashy  substance.    The  bubbles  and 

^^vities  are  full  of  calcareous  spar,  while 

^^thors,    though  rarely,   present  confused 

^^Tfstals    of   white    and    semitransparent 


In  fine,  our  laborious  and  intelligent 
concludes  that  ^^  those  Neptunists, 
'^rho  deny  the  volcanic  origin  of  the  basaltic 
^solnmns  of  Sicily,  must  never  have  ob^ 
verved  them,  else  they  might  have  seen 
them  surrounded  with  amorphous  lava  of 
the  same  identic  paste,  and  often  continu- 
ous with  them ;  and  must  have  seen  in  the 
mass  fissures  which  indicate  regular  divi- 
sions.^'!'    Such  is  this  important  work  of 
Perrara,  which  must  be  pronounced  one  of 
the  most  solid  and  judicious  that  has  yet 
appeared  upon  the  subject. 

•  p.  177,  179,  &c.  t  P.  316. 
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If  the  observations  on  this  curious 
topic,  which  has  so  long  occupied  scien- 
tific men,  should  in  this  and  other  parts  of 
the  work  sometimes  appear  contradictory, 
let  it  be  regarded  as  a  proof  of  the  author'! 
candour^  and  not  of  his  inattention  to  a 
subject  far  from  being  ascertained. 

The  account  of  the  volcanic  substancea 
will  extend  to  considerable  length,  and 
some  degree  of  prolixity  may  be  found  in 
the  minuteness  of  the  details,  which  was 
necessary  for  the  sake  of  accuracy ;  espe- 
cially as  these  substances  have  been  objects 
of  repeated  disputes  and  contestations 
among  the  mineralogists  and  geologists. 
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NOME  I.    COMPACT  LAVA. 

te  volcanic  substances  are  of  such  various 
(»  that  their  arrangement  becomes  more 
^1t  By  far  the  most  important  substance 
^  Uva,  which  must  be  considered  chiefljc  as 
^  oompact  or  porous^  the  former  requiring 
dcnhr  attention.  In  Karsten's  catalogue 
t  are  only  two  bits  of  lava ;  and  as  Buffon 
prejadices  against  certain  rocks  which  con* 
cted  his  system^  so  Werner  seems  absolutely 
at  his  eyes  upon  the  grandeur  and  import- 
of  volcanic  productions.  Hence  they  are 
Bd'with  great  neglect,  and  may  be  said  to 
Kdaded  from  German  cabinets;  while,  to 
npartial  observer,  they  convey  sublime  ideas 
5  wonderful  power  of  nature. 

the  opinion  that  basaltin  is  at  least  some-     Basaitin. 
I  volcanic,  appears  to  gain  ground,  it  must, 
I  identified  by  its  geognosy,  be  admitted  as 
Qost  compact  of  all  lavas.     Like  porous 
it  very  often  contains  grains,  or  even  no- 

of  olivine,  or  what  has  been  called  chry- 
;  and  zeolite  forms  likewise  a  common 
itic  substance.  Neither  of  these,  it  would 
^r,  is  found  in  siderite,  or  in  the  basalt  of  the 
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ancients  1  whose  most  common  admistura' 
quartz  and  felspar,  and  in  some  porphyr 
chalcedony.     This  observation,  if  exact,  woi 

^  seem  of  itself  to  indicate  a  different  originjj 

if  basfdtin  were  merely  the  more  earthed 

'  compact  appearance  of  the  siderous  ButwtuM 

bornbleode,  and  grunstein,  as  asserted  by  I 

••         Wernerians,  it  seems  difficult  to  imagine  *hy 

paraMtes  should  thus  totally  differ.     Chrysol 

«  or  olivine  also  occurs  in  the  masses  of  nai 

'  iron,  and  other  stones  said  to  have  fallen  f[ 

the  atmosphere;  and  which  are  well  km 
appear  in  the  form  of  fiery  meteors,  and 
other  palpable  marks  of  fnsion  by  heat*. 
Anai«enient,      In  this  division,  the  terms  uvponom 

HiCRONoniE,  implying  greater  and  smaller  s 
divisions  of  the  Nome,  will  become  still  no 
necessary,  and  more  strictly  applicsUc^ 
though  the  subjects  resemble  each  other,  tl 
are  widely  different  in  a  geological  point 
view.  The  want  of  such  denominations 
obliged  the  writers  on  volcanic  products  to 
vide  them  into  new  and  uousnat  classes,  geO' 
and  species;  in  violation  of  the  other  provii 
of  mineralogy,  where  these  terms  bear  qm 

*  Perhaps  ia  >  heated  state  the  mtgnesia  may  combin*  wit 
silex,  and  the  potaib  evaporate;  so  that  febpar  and  magi^i^ij 
become  olivine. 
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ftffisrent  interpretation.     Hence  the  genera  of 

I  \)o)omieu  are,  I.  Compact  lava.    S. Porous lavlu 

3.  Scoria,  &c.  &c. ;  while  the  genera  ofWer- 

I    ner  are  Fliut,  Clay»  lime,  &0.     Here,  on  the 

;     contrary,  basaltiii  remains  a  mode  among^  the 

siderous  substances,  being  onlj  a  difierent  coon 

bination ;  while  among  the  Tolcaiiic  it  becomes 

a  hyponome,  being  amidst  the  accidentia]*  not 

the  elemcDtal,  rocks;  not  in  a  series  of  «inilar 

corobiaations,  but  in  a  mere  assemblage  of  sdIh  ] 

stances  of  quite  distinct  natures,  but  all  altoted 

by  fire. 

HYPONOME  I.      VOLCANrC  BiBALTltr. 

Volcanic  basaltin  from  Etna,  Vesunus,  the  isle 
of  Bourbon,  &:c. 

Hiesame,  with  oliviDe,  from  the  isle  of  Bourbon. 
The  same,  with  zeolite,  from  Etna. 

1.     The  same,  with  vadous  sub- 
btolved  in  the  volcanic  torrent 


^;^jMCamiome  2.    The  same,  with  fragments  of 


Jt^cronome  3.    Compact  lava,  with  melted  gar- 
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nets,  from  Vesuvius.     The  appearance  is  rathe 
vitreous. 

HTPONOMB  II.      FOAOUS   BA8ALTIN. 

The  three  very  compact  homogenous  lavas  oi 
-    Dolomieu  are  probably  original  rocks;  fiir  be 
speaks  of  their  occurrence  in  blocks*;  and  the 
grand  error  of  his  volcanic  treatises  is,  that  he 
confounds   antecedent  rocks  and  ejections  with 
lavas. 

The  siderous  compact  lavas  are  thus  described 

by  Brochant ;  who  has,  however,  in  this  part  of  to 

valuable  work,    followed  the  arrangement  and 

ideas  of  Dolomieu. 

Brochantii        "  These  lavas  are  commonly  of  a  black  cdloury 

account.  "^ 

more  or  less  deep,  seldom  grey  or  brown :  thtt 
fracture  is  imperfectly  conchoidal,  their  contextnn^ 
very  compact ;  they  are  harder,  but  more  brittle 
than  trap,  rather  sonorous,  very  heavy ;  they  melt^ 
under  the  blow-pipe,  into  black  scoriae ;  they  at^^ 
tract  the  magnet ;  they  give,  by  breathing  on  them, 
an  earthy  smell :  this  lava  is  one  of  the  most 
common  in  volcanic  regions,  above  all  in  the  cur- 
rents which  have  issued  from  Etna,  and  which  are 
almost  entirely  composed  of  it. 

*  Etna,  185. 
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*'  It  is  seldom  that  they  are  homogeooiisj  fjbey 
are,  on  the  contrary,  almost  always  intenpened 
n  itli  different  minerals ;  those  which  have,  been 
most  remarked  arc  felapar,  augite^  hornblende 
garnet,  leucite,  oliviae,  and  mica."* 

Recently  Breislak,  certainly  aaintelligeiit  writer, 
mentioiis  many  kinds  of  conpact  lava,  with(Hit        , 
uiy  notice  concerning  their  rarity  or  singnlarilyt'.  ^ 

Ferber,  an  unprejudiced  judge,  likewise  ^ves  *  HiimrtMi^f 
catalogue  of  compact  lavas,  amountiag  to  fifleen  i^  ' 

kinds.     He  especially  says  that  the  common  black         -^''-■' 
lawB,  which  covers  Vesuvius  on  every  suje,  is         '"  '  ;i 
^rous  on  tlie  surface,  ^tongy,  .-and  lights  and  * 

therefore  eraploved  in  vaulted  roofe;  bat  i^  a 
greater  depth  it  is  extretnely  compact,  and  tben 
used  in  foundations,  and  in  paving  tbe  stieeteit^. 
Vet  be  compares  it  frith  slags ;  and  speaks  of  its 
^iog  mixed  nith  a  reddish  iron  ochre,  like  the  . 
c^Kib  under  the  basaltin  in  the  north  of  Ireland, 
'^d  in  tbe  Faroe  isles.  But  Ferber  possibly 
means  only  porous  lava,  which  he  styles  compact 
ID  comparison  with  the  common  vesicular  lava: 
4ad  it  is  possible  that  the  latter  may  abound  in 
(kbiDets,  because  it  is  easily  detached  from  the 

^L         ■  firochant,  li.  636. 

^P'       f  Voyage  dim  h  Ounponie,  Paris,  IBOI,  8»o, 
X  Letten  on  Italy,  p.  114.        ,  ' 
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surface;    while   considerable    labour    and 
must  be  employed  to  arrive  at  the  true  com 
lava*. 

It  must  also  be  remembered  that  Ferber  reg 
basaltin  as  a  volcanic  production,  iu  M'hich  ii 
followed  by  almost  every  writer,  Geramn 
French,  who  has  visited  volcanic  countries. 
it  is  Wemer*s  plan  ne\'er  to  decide  on  substv 
or  regionss  which  he  has  not  seen  with  his  i 
eyess  it  is  much  to  be  regretted  that  he  did 
visit  Vesuvius,  if  he  oould  not  attain  the  majc 
sct^n(9  of  Etna* 

While  the  French  writers  are  often  so  pp 
diced  in  favour  of  %x)lcanoes,  that  with  them  es 
bbck  or  veskufaur  stooe  is  a  lara ;  and  the  C 
manss  on  the  other  hand,  deny  even  obsidian  i 
pvinicf  to  be  volcanic ;  both  sides  injuring  ti 
own  cause  by  pushing  it  to  an  absurd  excess ; 
Biav  be  satis&Monr  to  know  the  ideas  of  Fert 
who  t»  at  least  regarded  as  an  unprgudioed  wri 
AwUes  the  black  homogenous  lava,  above  n 
hb  other  compact  sorts  are  black  1 
with  firkpar,  with  siderite,  Hith  cfar 
with  vesuvian,  with  obsidian.     He  adds  1 


*  ^^MKURv  I  !  ^^  4ax  hu  observed,  that  compact  lava  h 

Mhi  vi«ni  cai^  ia  the  iaterior  of  the  current.     So  also  Fei 

fk  hV(.  **  *A  yttrtc  Kmm  iftet  tontati  h  formau  di  lava  piu  o  i 
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»f  grey  compact  lava,  with  siderite,  augite, 
;  and  red  compact  lava  with  leucite  aad 
.  But  by  his  immediate  transition  to  the 
the  sand,  and  the  powders,  he  would  rather 
y  the  term  compact,  to  imply  m  vague  dis- 
I  firom  the  loose  substances,  than  a  strict 
ition  of  the  word :  and  this,  amoi^  a  thou*- 
DStances,  may  show  the  necessity  of  austere 
ige^  and  the  most  precise  definitions  in  mi- 

jjas  uaed  to  indicate  five  differences  between    opinion  of 
Bd  compact  lava.     1.  Trap  is  soft,  and  may         "^ 
Btched  by  a  knife,  which  on  lava  loses  'edge, 
ip  attracts  iron,  but  lava  is  a  magnet.     3. 
etricity,  lava  acts  like  glass.    4.  There  is  no 
B  in  trap,  but  it  is  common  in  lava.     5.  Trap 
uttace  becomes  a  transparent  glass,  but  lava 
08  opake.     These  distinctions  will  not,  how- 
be  admitted  by  the  Neptunists.     In  Bron- 
i%  apiiuon,  compact  lava  always  presents  a 
sonewhat  crystallised,  in  which  it  differs 
trap*.     If  basaltic  columns  be  found  on 
their  origin  may  still  remain  dubious ;  for, 
dii^  to  Gioeni,  the  radical  parts   of  that 
tain  are  basalt,  which  is  only  concealed  by 

*  i.  551.     • 
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the  lavas*.  But  Ferrara  seems  to  have  dei 
this  inquiry. 

Porous  basaltin,  with  olivine,  from  Etna. 

The  same,  with  leucite,  from  Vesuvius. 

The  same,  with  augite,  the  pyroxene  of  Hi 
.whifh  contains  about  15  of  iron,  and  seeo 
mere  modification  of  siderite. 

Micronome  1.     Grey  compact  lava. 

All  lavas,  as  already  mentioned,  with  a  few 
flmg  exceptions  of  mere  curiosity,  may  be  das 
in  two  divisions:  those  with  a  base  of  sidei 
and  those  with  a  base  of  felsite.     The  grey  h 

•  P.  52.  Chiysolitey  or  olivine,  it  common  in  native  im^ 
in  lava,  ib.  217-  Grallitzin  (Rec.  des  Noma,  Bninsw.  1801»' 
mentions  an  iron  ore  articulated  like  basalt,  mine  dejer  en  pri 
articuUs,  comme  le  lasalte,  Brochant  has  a  red  hematite  of  in 
prisms,  from  the  Fichtelberg  near  Bareuth. 

The  pretended  basaltin  of  Wales,  observed  by  Strange  and  otl 
at  Coder  Idris,  is,  according  to  recent  and  more  accatate  dbser 
a  coarse  grunstein  or  basalton,  in  rude  oblong  fragments  oocasi 
by  fissures.  Appearances  mere  volcanic  may  be  traced  in  the  i 
of  Ireland;  where  the  red  earth  resembles  puzzolana;  their 
Kirwan,  found  near  Belfast,  is  very  porous;  and  the  mullcn  see 
•omc  an  ash-grey  lava  with  hornblende.  Deluc,  Gcol.  S73 
pavses  his  belief  in  the  extinct  volcanoes  of  Germany,  and  sayi 
sectluus  of  lava  may  be  observed  turned  to  a  central  point, 
forming  circles  of  hills  around  an  empty  space,  the  fociii  h 
aunk  and  disapiieared.  He  calls  these  volcanic  crowns;  am 
centre  is  of\eu  a  lake. 
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often  belong  to  ttie  latter  division ;  bat  ue  some- 
times  so  intermingled  with  siderite^  that  Aey  ap- 
pear  delicately  dotted  or  punctuated.  Veaniiua 
presents  lava  of  this  Idod,  wbidi,  iq  sjate  of  the 
interspersion  of  mica,  receives  an  adndrable 
polish. 

f  aujas,  in  his  general  classification  of  volcanic 
products,  has  deiHuninated  this  land  Laoa  fdd- 
spathiques  i  and  mentioas  ante  which  is  black,  yet 
meiij  under  the  blow-ppe  into  a  white  ameL 
Some,  on  the  contrary,  belong  to  the  white  cent* 
pttct  ]ava.s,  about  to  be  described*. 
Ik  grey  sorts  are,  "  Fcdsite  lava,  of  a  dear  Onfinmtt 
Ft^ometimes  bluish,  scHnetitnes  rather  greeoial^ 
a  little  iocUned  to  red,  of  a  fioe  paste, 
lUsposed  in  little  pistes  than  in  gruns,  with 
i^  more  or  less  black,  and  a  multitude  of  irre- 
9^  grains  of  a  felspar,  whiter  or  a  little  yel- 
ioin^  which  infringes  on  the  base,  and  whose 
pvts  have  a  contexture  and  a  direction  different 
from  that  of  the  base  of  the  lava, 

*  la  hit  idou,  trap  Tcsemblei  kUite;  but  he  fbfget*  thtf  iroo, 
^*>]i  i  moti  pirdoniiiiiiDt  and  chuacurisdc  uibttuM^  is  wasling 

Ba  dauificiiion  of  volcanic  robttancc*  wy  fint  jmblithed  in  the 
Jkafri  du  Muieam ;  utd  ktterlj,  with  great  variatioM,  la  hU 
tt»Ii^,  tome  ti .  The  extracta  beic  given  ate  generally  rTom  iha 
firmer,  whkh  is  more  ample  and  intmctiTC,  on  ecxue  topa,  than 
tlMicfiMDn. 
XOU  IJ.  T 
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"  Fekite  lava  of  a  grey  white,  fine  paste,  i 
afid  of  a  shining  reflection,  and  satiny,  of  ac 
Idgbus  nature  to  the  preceding  in  respect 
Dolnposition ;  but  differs  in  U3  much  as  the  I 
of  volcanic  fire  has  impressed  on  the  paste  ft 
racter  of  fusion  similar  to  tliat  of  pumio^  * 
the  granular  fragments  of  felspar,  whiter  ittA 
more  diaphanous  naturte,  which  are  imraett 
the  massive  felspar,  have  more  resisted  die  I 
<yf  fiine,  and  remain  nearly  untouched. 

^'  Msite  lava  of  a  deep  Isabella  toldari 
grains  of  white  diaphanous  felspar,  and  a  nu 
bf  small  spiKCks  of  black  mica,  which  ban 
tiiained  untouched  in  the  midst  of  Ibift  M 
base,  tiathef  pdrous,  and  passed  mto  the  alt 
pvunice.  This  felsite  lava  has  relatiotis  wil 
precedmg ;  but  its  contexture  is  more  roagh, 
its  pores  closer ;  its  aspect  has  an  af^imMUK 
pitchstone;  which  obtained  it,  from  DokN 
the  name  of  resinifm^m  lava. 

"  Grey  felsite  lava,  with  a  multitude  of 
globules  more  or  less  round,  and  inherent  i 
base,  of  a  substance  analogous  to  that  of  fe 
of  a  deeper  colour  than  the  paste  which  coi 
them,  lu)d  in  which  they  have  been  primi 
formed :  their  contexture  is  closer  and  1 
vitreous.  This  lava,  which  is  hard,  and  st 
tible  of  being  polished,  appears  spotted,  anc 
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»y  small  lineaments  of  black  mica; 
;  i^ass,  and  melts  under  the  Uaw-pipe 
syish  white  amel. 

tte  lava,  grey,  and  sometimes  of  a  whitish 
dogous  to  the  foregoing,  with  the  differ- 
i^ '  in  this,  the  paste,  which  also  encloses 
Muuents  of  black  mica,  is  looser  and  less 
;^«iid  that  the  spherical  gjobul^  ^n  much 
i|i  of  a  felspar  a  little  vitreous,  but  very 
;  1  They  cannot  be  better  compared  than 
peas.  Some  specimens  are  ibund,  where 
which  contains  them  bemg  in  part  de- 
Ihe  globdes  have  insisted,  and  offer  saiiant 
ktadeB  which  have  a  false  appeurance  of 
crystals.  These  contain  in  their  interior, 
ica  their  surface,  linear  portions  of  fel- 
iler  than  the  globular  paste  which  contains 
ere  are  also  some  specks  of  black  mica. 
haUe  that  these  globules  may  pass  into  a 
ibsidian  called  lucks  saphir,  when  a  violent 
daces  vitrification.*' 

s  base  of  this  lava  consists  of  felspar  or 
i  is  often  very  compact  In  describing 
nse  current,  which  descends  from  the  an- 
ter  of  Etna  towards  Mascali,  Dolomieu 
t  it  lies  under  vesicular  lava,  and  is  of  a 
grain,  and  conchoidal  fracture,  like  petrp- 

Y  S 
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s3ex,  that  is  felsite*^  There  are  some  white  spo 
of  undissolved  felspar,  and  some  specks  of  sideritt 
which  occasionally  appear  rusty  and  earthy  firoa 
the  oxygenation  of  the  iron.  He  also  describes  a 
grey  homogenous  lava,  of  a  very  fine  grain,  with 
very  small  dots  of  a  clearer  colour,  wfakfa,  ex- 
amined  with  a  lens,  present  a  looser  texture  than 
the  other  parts,  and  have  often  pores  in  their  centra 
His  laves  silkies  also  belong  to  this  kind,  beiogs^ 
compact  as  porcelain,  with  spangles  of  black  micff 
while  sometimes  there  are  long  fibres,  as  in  mdla^ 

glassf. 

Breislak  says  that  the  grey  lava,  which  issueitf 
firom  Vesuvius  in  the  noted  eruption  of  ]7SM^  isi' 
some  parts  so  compact  that  the  grain  resemUe^ 
flint.     It  has  a  faint  interspersion  of  mica;^. 

Grey  compact  lava,  with  very   small  pore 
abounds  at  Volvic  in  Auvergnc,  where  it  is  used  / 
building :  it  chiefly  reposes  on  a  fine  grained  gr 
granite. 

Micronome  2.     White  compact  lava. 
This  kind  is  uncommon,  and  must  arise  f 

•  Dolomicu  Etna,  240.    See  afterwards  Breislak't  accoun 
eruption  of  Vesuvius,  I794. 
t  Ponces,  104. 


HOME   I.      COMPACT   LAVA.  3g5 

mdted  fdsite.  Dolomieu  specially  observes 
die  tint  is  original,  and  not  derived  from  sul- 
Dus  .vapours*.  Even  earthy  lavas  and  basalt 
be  found  of  a  white  colour ;  but  this  always 
I  from  the  action  of  vapours.  White  lava  is 
I  ia  the  little  isle  of  Ischiaf . 

kpmome  3.    Brown  compact  lava. 

lb  colour  may  arise  from  the  iron  mingled  in 

HTFONOMB    III.      PORPHYRmC  LAVA^ 

I  both  the  substances  most  general  in  lavas, 
fyy  siderite  and  felspar,  also  constitute  ge- 
i  porphyry,  it  is  naturally  to  be  expected 
km  should  sometimes  assume  this  structure. 
iogenious  observer  of  Etna  gives  the  foUow- 
oooont:];. 

I  denominate  all  those  lavas  porphyritic, 
h  present  crystals  of  felspar,  when  those 
als  are  of  a  different  colour  from  the  base 
1  contains  them,  and  from  spots  in  it 
rhis  species  is  most  common :  it  in  itself  con- 
»  more  than  half  of  the  compact  lavas  of 

•  Etna,  161. 

t  Ponces,  p.  71,  and  109. 

J  Dolomieu,  2V2, 


t)oIomieu's 
accooDt. 


i,  is  often  «««»»^ .  t„*  these  sub 
..  The  base,  or  F  ,^,as 

lect  to  o€i  ^^**^  .      ever  alter^^ 

0.9'ni^""' ;lser.ed  *.t  the 
It  •»  r'""'  '  °  violent  acuo"  of 

the  ^'^^M   ,U»8  P^".T! 
or  anuqoe  ser^- 
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lack,  while  the  felspar  whitens ;  it  then  acquires 
property  of  strongly  acting  on  the  magnet. 

"  Most  porphyritic  lay^  are  susceptible  of  a 
polish,  which  always  increases  the  strength  of 

ir  colour ;  they  then  acquire  as  much  bright- 
ancl  beauty  as  natural  porphyries,  and  may 
B  nbstituted  for  them ;  only  porphyries  of  a  pur^ 
Ae,  tad  green  bases,  are  not  found  among  them, 
KQcniie  those  two  colours  become  black  in  a  lest 
deg^  cf  heat  than  that  of  volcanoes." 

Ike  iBOSt  common  porphyritic  lava  of  Etna  is 
if  t  grqfish  black  with  white  spots,  the  base  re- 
MnUing  basalt.  But  the  work  of  Dolomieu 
k^ng  been  published  before  mineralogy  had  ac- 
<|Qired  great  precision,  it  is  to  be  feared  that  he 
^  oAsn  confounded  the  lavas  with  the  original 

In  one  of  his  porphyritic  lavas  he  observed 
OTf*Ws  pf  specular  iron ;  and  as  he  also  observed 
^  metal  in  the  same  state  in  the  dross  of  Monte 
RoiiOj  he  concludes  that  it  is  formed  by  sub- 


*  Etna,  379. 
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This  is  the  most  general  and  undoubted  pro- 
duct of  volcanic  fires.  The  vesicles  are  some- 
times of  an  oblong  form,  but  often  sphericalj 
especially  in  those  with  a  base  of  siderite,  which, 
even  in  vitrification,  does  not  assume  the  fibrous 
form  common  to  other  substances. 
™,  From  the  lava  which  contains  leucite,  Vm* 
quelin  derived  silex  .5.^,  argil  18,  lime  2,  0x3rd  of 
iron  C,  potash  about  17.  The  leucite  itself  cw 
tained  very  little  iron,  but  presented  the  saO^ 
ingredients  as  the  lava,  with  20  of  potash. 

Vesicular  lava  is  the  most  common  and  ch>*- 
racteristic  production  of  volcanoes,  among  whic** 
Etna  has  been  chiefly  celebrated  for  more  tha/* 
two  thousand  years.     The  torrents  of  liquid  firej^ 
vaguely  mentioned   through  a  long    senes  o^ 
learned  and  illiterate  ages,  consisted  of  inflames 
vesicular  lava.     Many  were  the  attempts  to  ex- 
plore the  source  of  this  phenomenon,  the  sum- 
it  of    mit  of  a  mountain  so  interesting  to  curiosity  and 
even  to  science.     But  the  best  account  is  that  of 
Spallanzani,  at  once  a  natural  philosopher  and 
a  mineralogist,  and  who  has  sprinkled  his  de- 
scription with  some  learned  anecdotap  of  the  his- 
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of  this  celebrated  mountain.  Its  length 
siiniiteness  will  only  render  it  the  more  ac- 
ible  to  the  intelligent  reader,  especially  as 
may  serve  to  diversify  the  dry  brevity  of 
parts  of  this  domain.  It  may  also  be  con- 
sd  as  a  counterpart  to  the  description  of 
nmmit  of  Mont  Blanc,  by  Saussure,  which 
pen  in  a  former  division  of  this  work. 
Three  hours  before  day  I,  with  my  compa* 
lb  left  the  Grotta  delle  Capre^  which  had 
led  ns  a  welcome  asylum ;  though  our  bed 
Dot  of  the  softest,  as  it  consisted  only  of  a 
wk  Iteves  scattered  over  the  floor  of  lava, 
ktinued  my  journey  towards  the  summit  of 
.;  and  the  clearness  of  the  sky  induced  me 
ope  that  it  would  continue  the  same  during 
i^iproaching  day,  that  I  might  enjoy  the 
tthre  and  sublime  prospect  from  the  top  of 
tefty  mountain,  which  is  usually  involved  in 
ds.  I  soon  left  the  middle  region  and  en- 
d  the  upper  one,  which  is  entirely  destitute 
vegetation,  except  a  few  bushes  very  thinly 
iered.  The  light  of  several  torches,  which 
carried  before  us,  enabled  me  to  observe 
lature  of  the  ground  over  which  we  passed, 
to  ascertain,  from  such  experiments  as  I 
ible  to  make,  that  our  road  lay  over  lavas 
r  perfectly  the  same  with^  or  analogous  to, 
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those  ia  which  the  Grotta  delle  Capre  i$  b^ 

lowed. 

<^  We  had  arrived  at  within  about  four  UlA 
of  the  borders  of  the  great  crater,  wbw  ti 
dawn  of  day  began  to  disperse  the  darkimi  i 
night.  Fjaint  gleams  of  a  whitish  ligb(b  wvr 
succeeded  by  the  ruddy  hues  of  Aur(iqt}  m 
soon  after  the  sun  rose  above  the  horiaon,  tafbi 
at  first  aud  dimmed  by  mists^  but  his  ray^  ipiei 
^ibly  became  more  clear  and  resplendent.  T)n 
gradations  of  the  rising  day  are  no  wb^r«  to  I 
viewed  with  such  precision  and  ddight  aa  ftv 
the  lofty  height  we  had  reached,  which  WM I 
far  from  the  most  fslevated  point  of  Etna*  Hi 
likewise  I  began  to  perceive  the  eff^cta  of  ;t 
eruption  of  Etna^  which  took  place  in  July  I7f 
and  which  has  been  so  accurately  describlid  i 
Drosses,  the  Chevalier  Gioeni*.  These  were  visible  iii 
coating  of  black  scoriad,  at  first  thin»  but  whi< 
became  gradually  thicker  as  I  approached  t 
summit  of  the  mountain,  till  it  composed  a  ^ 
turn  of  several  palms  in  thickness.  Over  tb< 
scoria)  I  was  obliged  to  proceed^  not  witbf 
considerable  difliculty  and  fatigue^  as  my  lig 

*  "His  jaccount  of  this  eruption  was  printed  at  Catania,  in  )J 
There  is  likewise  a  French  translation  at  the  end  of  the  Caiah 
Raisonni  of  M.  Dolomieu/*  An  English  translation  of  this  sb 
Mmt  acQpoiii  w  nfttrwplds  hfirp  given* 
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every  step  sank  deep  into  it.    The  figure  of  these 

scoriiB,  the  smallest  of  which  are  about  a  line^ 

w  fiomewhat  less,  in  diameter,  is  very  irregular. 

Externally  they  have  the  appearance  of  scorias 

of  iron ;  and  when  broken,  are  found  full  of 

mall  cavities,  which  are  almost  all  spherical,  or 

nearly  of  that  figure.     They  are  therefore  light 

and  friable,   two   qualities  which   are    almost 

always  inseparable  from  scoriae.     This  great 

BiUBber  oi  cavities  is  an  evident  proof  of  the 

qaaotity  and  vigorous  action  of  the  elastic  fluids, 

which  in  this  eruption,  imprisoned  in  the  liquid 

Batter  within  the  crater,  dilated  it  on  every  side, 

iB^ngto  extricate  themselves;  and  forced  it, 

B  icoriaceous  particles,  to  various  heights  and 

Stances,  according  to  the  respective  weights  of 

those  particles.    The  most  attentive  eye  cannot 

^MCOFcr  in  them  the  smallest  shorl  j  either  be- 

tt^aee  these  stones  have  been  perfectly  fused, 

•ndwith  the  lava  passed  into  homogenous  con- 

'Sttf^ce,  or  because  they  never  existed  in  it 

*^e  linear  felspars  are  however  found,  which 

^y  their  splendour,  semitransparency,  and  so^ 

lidity,  show  that  they  have  suffered  no  injury 

from  the  fire.    When  these  scoriae  are  pulverized, 

Aey  become  extremely  black;  but  retain  the 

dryness  and  scabrous  contexture  which  they  had 

ivhea  entire.    They  abound  in  iron,  and  in  con* 


^^  DOMAIN   XII.      TOLCANIC. 

sequence  the  dust  produced  by  pulverising  them 
copiously  adheres  to  the  point  of  the  magnetises 
knife ;  and  a  small  piece  of  these  scoris  wil 
put  the  magnetic  needle  in  motion  at  the  dis- 
tance of  two  lines. 
BiObofiayfL  <^  In  the  midst  of  this  immense  quantity  o^ 
scoHae^  I  in  several  places  met  with  some  siib- 
stances  of  a  spherical  figure^  which,  like  th^ 
lava,  were  at  first  small,  but  increased  in  size  a 
I  approached  the  summit  of  the  mountaic 
These  were  originally  particles  of  lava  ejectei 
from  the  crater  in  the  eruption  before  mentioa 
ed>  which  assumed  a  spherical  figure  when  the; 
were  congealed  by  the  coldness  of  the  air.  O 
examining  them,  I  found  them  in  their  qualilk 
perfectly  to  resemble  the  scoriae,  and  to  pocsei 
the  same  magnetism. 
Smoke.  '^  Only  two  miles  and  a  half  remained  of  ou 
journey,  when  the  great  laboratory  of  nature 
enclosed  within  the  abysses  of  Etna,  began  it 
astonishing  operations.  Two  white  columns  c 
smoke  arose  from  its  summit :  one,  which  wffi 
the  smallest,  towards  the  north-east  side  of  the 
mountain ;  and  the  other  towards  the  north*west 
A  light  wind  blowing  from  the  east,  they  botl 
made  a  curve  towards  the  west,  gradually  di 
lating,  until  they  disappeared  in  the  wide  ex 
pause  of  air.    Several  streams  of  smoke,  whid 
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iroBe  lower  down  towards  the  west>  followed  the 
wo  columns.  These  appearances  could  not  but 
eod  to  inspire  me  with  new  ardour  to  prosecute 
ly  journey^  that  I  might  discover  and  admire 
^e  secrets  of  this  stupendous  volcano.  The  sun 
kewise  shining  in  all  his  splendour,  seemed  to 
romue  that  this  day  should  crown  my  wishes, 
(nt  experience  taught  me  that  the  two  miles 
\3aA  a  half  I  had  yet  to  go,  presented  many  more 
ilMtades  than  I  could  have  imagined ;  and  that 
lothiog  but  the  resolution  I  had  formed  to  com- 
pete my  design  at  every  hazard,  could  have  en- 
abled me  to  surmount  them. 

.  "  Having  proceeded  about  a  hundred  paces  L«^«of  irar. 
ftuUier,  I  met  with  a  torrent  of  lava,  which  I 
Vtt  obliged  to  cross  to  arrive  at  the  smoking 
sununit  My  guides  informed  me  that  this  lava 
bad  issued  from  the  mountain  in  October  1787j 
M  as  the  account  of  the  Chevalier  Gioeni, 
^luch  I  have  cited,  only  mentions  the  eruption 
of  themontli  of  July  of  the  same  year,  I  shall 
here  giro  a  brief  description  of  it,  as  it  does 
not  seem  hitherto  to  have  been  described, 

''This  very  recent  lava  extends  three  miles  in 

^Dgth;  its  breadth  is  various,  in  some  places 

being  about  a  quarter  of  a  mile,  in  others  one- 

(ftird,  and  in  others  still  more.     Its  height,  or 

"ather  depth,  is  different  in  different  parts  -,  the 
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greatest  being,  as  far  as  I  was  able  to  obsenre^ 
about  eighteen  feet,   and   the  least  six.     Itt 
course  is  down  the  west  side  of  the  moimtaiD  t 
and,  like  the  other  lava  which  flowed  in  Jalf 
1787>  it  issued  iinaiediately  from  the  great  cratef 
of  Etna.    The  whole  number  of  the  eniplkNtt  of 
this  mountain  of  which  we  have  any  veeoidt 
before  and  after  the  Christian  sera,  is  tfaiity^iMi 
EniptioBs  from  and  ten  only,  as  we  are  informed  by  Gioeili,  ii* 
duding  that  of  which  be  has  gif  eo  an  acoowA 
hate  issued  immediately  from  the  highest  oriM 
That  which  I  obsenred  may  be  the  eleveiAi 
unless  it  should  rather  be  considered  as  IheMtf 
with  that  described  by  the  Sicilian  nataiaM 
since  the  interval  between  August  and  OoloM 
is  a  very  short  intermission  of  nest  for  a  vfricaiK 
The  cause  of  the  rarity  of  the  eruptions  whicii 
issue  immediately  from   the  crater>  ccnpaitd 
with  those  which  disgorge  from  the  sides,  teaat 
easily  to  foe  assigned.    The  centre  of  this  vdi* 
cano  is  probably  at  a  great  depth,  and  perhaps 
on  a  level  with  the  sea.     (t  is  thenefore  macb 
more  easy  for  the  matter  liquified  by  the  ft?i 
put  in  effervescence  by  the  elastic  fluids,  vA 
impelled  on  every  side  from  t)ie  centre  to  M  ^ 
circumference,  to  force  its  way  tliroQgh  one  4 1 
tbe  sides  of  the  BKMintaui  where  it  finds  kMl 
rnstaaoe,  and  there  form  a  corrent  s  than  ta  IM 
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tirown  up)  notwithstanding  the  resistance  of 
rntvityi  from  the  bottom  to  so  great  a  height  as 
ii€  highest  crater  of  Etna.     It  is  evident,  there* 
Ibrti  that  the  effervescence  in  t^e  eruptions  of 
khs  months  of  July  and  October  1787i  was  ex« 
ttmAj  violent.    The  torrent  of  the  month  of 
OctDtor  18  everj  where  covered  with  scoriae, 
wkiirii  rtsembie  those  ejected  in  the  month  of 
Jldytetbeir  black  colour,  but  differ  from  them 
ift  iIm  |Mat  adhesion  they  have  to  the  lava,  in 
ttar  fltterior  vitreous  appearance,  their  greater 
lftfgkl»  4Uid  their  hardness,  which  is  so  great 
itt  tlity  gire  sparks  with  steel  almost  as  plen*- 
liUy  as   flints.     These  differences,  however, 
W  to  be  attributed  only  to  accidental  combina- 
tinos  of  the  same  substance ;  the  constituent 
principles  of  the  scorise  of  this  lava  not  being 
tfeitnt  from  those   of  the   detached   scoriae 
above.     Both  likewise  contain  the 
Ids^par  lamellse. 
**Thi8  new  current  was  however  very  diffi*  Difficulties  ot 
<nd^  wad  even  dangerous,  in  the  passage.     In 
^ne  pieces  the  scorice  projected  in  prominent 
vigjlies  and  points,  and  in  others  sunk  in  hollows, 
VMeep  declivities ;  in  some,  from  their  fragility 
m  taoethoess,  they  resembled  thin  plates  of 
^  «nd  in  others  they  presented  vertical  and 
hmtp  ppcgectioDs.    In  addition  to  these  diffi- 
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culties^  my  guides  informed  me  I  should  have 'i 
pass  three  places  where  the  lava  was  still  reC 
hot,  though  it  was  now  eleven  months  since  i 
had  ceased  to  flow.  These  obstacles,  howevei 
could  not  overcome  my  resolution  to  surmoun 
them,  and  I  then  experienced,  as  I  have  ire 
quently  done  at  other  times,  how  muchrinay  b< 
effected  in  difficulties  and  dangers  like  these,  b 
mere  physical  courage,  by  the  assistance  c 
which  we  may  proceed  along  the  edge  of  a  pic 
cipice  in  safety  \  while  the  adventurer  who  nt 
fers  himself  to  be  surprised  by  a  panic  fear,  wi 
be  induced  cowardly  to  desist  from  the  eolB 
prize  he  might  have  completed.  In  seiw 
places,  it  is  true,  the  scoriae  broke  under  in 
feet ;  and  in  others  I  slipped,  and  had  near! 
fallen  into  cavities  from  which  I  should  hav 
been  with  difficulty  extricated.  One  of  tft( 
three  places  pointed  out  by  the  guides  had  like- 
wise, from  its  extreme  heat,  proved  highly  dis- 
agreeable ;  yet  at  length  I  surmounted  all  these 
obstacles  and  reached  the  opposite  side,  not 
without  making  several  cursory  observations  d 
the  places  whence  these  heats  originated.  TfO 
large  clefts,  or  apertures,  in  different  plsoei 
appeared  in  the  lava,  which  there,  notwitbstani 
ing  the  clearness  of  the  day,  had  an  obscure  red 
ness  s  and  on  applying  the  end  of  the  staff  whid 


I 
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I  had  used  as  a  support  in  this  difficult  journey, 
to  one  of  these,  it  presently  smoked,  and  imme- 
diately after  took  fire.     It  was  therefore  indubi- 
table that  this  heap  of  ejected  lava  still  contained 
within  it  th^  active  remains  of  fire,  which  were 
more  manifest  there  than  in  other  places,  be- 
came those  matters  were  there  collected   in 
gteiter  quantities. 

^  I  had  yet  to  encounter  other  obstacles.    I  had  Cone  ofEtnt. 
to  pass  that  tract  which  may  properly  be  called 
the  eone  of  Etna,  and  which,  in  a  right  line,  is 
si>ionta  mile  or  somewhat  more  in  length.    This 
VII  extremely  steep,  and  not  less  rugged,  from 
fte  accmnulated  scoriae  which  had  been  heaped 
vpod  it  in  the  last  eruption,  the  pieces  of  which 
'^  wither  connected  together,  nor  attached 
to  the  ground ;  so  that  frequently  when  I  stepped 
upon  one  of  them,  before  I  could  advance  my 
^er  foot,  it  gave  way,  and  forcing  other  pieces 
^  l>efore  it  down  the  steep  declivity,  carried  me 
I  with  it,  compelling  me  to  take  many  steps  back- 
Wards  instead  of  one  forwards.    To  add  to  this 
iftcoiivenience,  the  larger  pieces  of  scoriae  above 
^  on  which  I  had  stepped,  being  deprived  of 
the  rapport  of  those  contiguous  to  them,  came 
lulling  down  upon  me,  not  without  danger  of 
liblently  bruising  my  feet,  or  breaking  my  legs. 
After  several  ineffectual  attempts  to  proceed,  I 
VOL.  II.  a 


338  DOMAIN    XIK.      VOLCANIC. 

found  the  only  method  to  avoid  this  inconve- 
nience and  continue  my  journey,  was  to  step 
only  on  those  large  pieces  of  scorise  whichj  on 
account  of  their  weight,  remained  6rm  ^  but  the 
length  of  the  way  was  thus  more  than  doabledj 
by  the  circuitous  windings  it  was  necenaiy  to 
make  to  find  such  pieces  of  scoriae  as,  from  their 
large  size,  were  capable  of  affording  a  stable 
support.  I  employed  three  hours  in  passing,  or 
rather  dragging  myself,  to  the  top  of  the  inou* 
tain,  partly  from  being  unable  to  proceed  in  m 
right  line,  and  partly  from  the  steepness  of  tk^ 
declivity,  which  obliged  me  to  climb  with  mj 
hands  and  feet,  sweating  and  breathlessy  wad 
under  the  necessity  of  stopping  at  intervab  to 
rest,  and  recover  my  strength.  How  moiih  did 
I  then  envy  the  good  fortune  of  those  who  bad 
visited  Etna  before  the  irruption  of  1787,  wbea, 
as  my  guides  assured  me,  the  journey  was  far 
less  difficult  and  laborious! 

'*  I  was  not  more  than  a  hundred  and  fiftf 
paces  distant  from  the  vertex  of  the  cotie,  ani 
already  beheld  close  to  me,  in  all  their  majesty 
the  two  columns  of  smoke.  Anxious  to  resell 
the  borders  of  the  stupendous  gulf,  I  summonai 
the  little  strength  I  had  remaining  to  make  ft 
last  effort,  when  an  unforeseen  obstacle  for  i 
moment  cruelly  retarded  the  completion  of  my 


Hh«nt  wishes.    The Ti^catfiecraten, wMohuv 

atiU  burning  more  or  less,  are  nmally  somnmdcd 

wilb  hot  sulphureous  acid  fteam^  which  imtf 

from  iheir  sides  and  riia  in  thd  air.     Frov  tbBM 

tilt  summit  of  Etna  if  not  exempt  j  bat  tlw 

largest  of  them  rose  to  the  weit,  aad  1  was  on 

t\K  south-east  side.     Here  likswiw  fear  or  fivtf 

streams  of  smoke  araee  from  a  part  MMMwlMt 

lower,  and  through  these  it  was  neccimy  to 

pus;  «ince  on  one  dde  waa  •  dreadful  preoi* 

;  and  ou  the  other  so  steep  a  dediti^,  dial 

llnd my  compaDion,  from  weakness  and  fiitigne; 

!  unable  to  ascend  itj  and  h  was  with  the 

iBiogt  difficulty  that  oar  two  guides  made  theif 

nyupit,  notwithstanding  they  were  so  ranck 

(CQitemed  to  such  laborious  expeditions.     Wa 

^tinned  our  journey,  therefore,  through  the 

It  of  the  vapours ;  but,  though  we  ran  as  &8t 

bthe  gronnd  and  our  strength  would  permit,  th4 

Itri^Bteous  steams  with  which  they^were  load- 

i  vrere  extremely  offensiye  and  prejudicial  to 

piratioTi,  and  affected  me  in  particular  so 

,  that  for  some  mom^ts  I  was  deprived  of 

',  and  found,  by  experience,  how  danger- 

•  ■a  undertaking  it  is  to  Tisit  volcanic  regions 
I  by  such  vapours. 

*  Having  passed  this  place,  and  recovered  by 
my  former  presence  of  mind,  in  less  than 


an  hour  I  arrived  at  the  utmost  summit  of  EtB* 
and  began  to  discover  the  edges  of  the  crater 
when  our  guides,  who  had  preceded  me  at  sotnC 
distance,  turned  back,  and  hastening  towards 
me,  exclaimed,  in  a  kind  of  transport,  that  I 
never  could  have  arrived  at  a  more  proper  time 
to  discover  and  observe  the  internal  part  of  this 
stupendous  volcano.  The  reader  will  easily 
conceive,  without  my  attempting  to  describe  it, 
how  great  a  pleasure  I  felt  at  finding  my  labours 
and  fatigue  at  length  crowned  with  such  com- 
plete success.  This  pleasure  was  exalted  to  » 
kind  of  rapture  when  I  had  completely  reached 
the  spot,  and  perceived  that  I  might  without 
danger  contemplate  this  amazing  spectacle.  I 
sat  down  near  the  edge  of  the  crater,  and  re- 
mained there  two  hours,  to  recover  my  strNigth 
after  the  fatigues  1  had  undergone  in  my  jour- 
ney. I  viewed  with  astonishment  the  configu- 
ration of  the  borders,  the  internal  sides,  tbe  form 
of  its  immense  cavern,  its  bottom,  an  aperture 
which  appeared  in  it,  the  melted  matter  which 
boiled  within,  and  the  smoke  which  ascended 
from  it.  The  whole  of  this  stupendous  sctM 
was  distinctly  displayed  before  me;  and  I  shiO 
now  proceed  to  give  some  description  of  it, 
though  it  will  only  be  possible  to  present  the 
reader  with  a  very  feeble  image,  as  the  sight 
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1    lilone  can  enable  him  to  form  ideas  at  all  ade- 
J     quale  to  obifcts  so  grand  and  astonishing. 
i        "  The  upper  edges  of  the  crater,  to  judge  by 
J     the  eye,  are  about  a  mile  and  a  half  in  circuit, 
f     and  form  an  oval,  the  longest  diameter  of  which 
j      extends  from  east  to  west.     As  they  are  in  seve- 
I       fill  places  broken,  and  crumbled  away  in  large 
fra^ents,  they  appear  as  it  were  indented,  and 
these  indentations  are  a  kind  of  enormous  steps, 
I  -WnnftJ  of  projecting  lavas  and  scoriae.     The  in- 
tl  sides  of  the  cavern,  or  crater,  are  inclined 
■  different  angles  in  different  places.     To  the 
their  declivity  is  slight ;    they   are  more 
>  lo  the  north;  still  more  so  to  the  east; 
axtd  to  the  south-east,  on  which  side  I  was,  they 
are  almost  perpendicular.     Notwithstanding  this 
irregutarity,  however,  they  form  a  kind  of  fun- 
nel, large  at  the  top  and  narrow  at  the  bottom, 
as  we  usually  observe  in  other  craters.     The 
sides   appear   irregularly  rugged,    and   abound 
with  concretions  of  an  orange  colour,  which  at 
first  I  took  for  sulphur,  but  afterwards  found  to 
be  the  muriate  of  ammoniac,  having  been  able 
to  gather  some  pieces  of  it  from  the  edges  of  the 
^If.     The  bottom  is  nearly  a  horizontal  plane, 
about  two-thirds  of  a  mile  in  circumference.     It 
appears  striped  with  yellow,  probably  from  the 
above  mentioned  salt.     In  this  plane,  from  the 
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place  where  I  stood,  a  circuliii'  aperture  vol  a 
risible,  app^reotly  about  five  poles  iu  diameter^ 
from  which  issued  the  larger  column  of  smoke, 
vhich  I  had  seen  before  I  arrived  at  the  aaaaii 
of  Etna.     I  shall  not  mention  several  Btreani  of 
smoke,  which  arose  like  thin  clouds  from  tbe 
same  bottom,  and  different  places  in  the  »ides. 
The  principal  column,  which  at  its  origin  nught 
be  about  twenty  feet  in  diameter,  ascended  ra- 
pidly in  a  perpendicular  direction  while  it  was 
■witliin  the  crater;  but  when  it  had  risen  alwTO 
the  eflges,  inclined  towards  the  west,  from  ttw 
action  of  a  light  wind,  and,  when  it  had  nn 
higher,  dilated  into  an  extended  but  thin  w 
lume.     This  smoke  was  white,  and  being  ira* 
pelled  to  the  side  opposite  to  that  in  which  I 
-was,  did  not  prevent  my  seeing  within  tbea{Kr- 
lure;  in  wliicii  I  can  affirm  I  very  distinctly 
perceived  a  liquid  ignited  matter,  which  conti- 
nually undulated,  boiled,  and  rose  and  fell,  -with- 
out spreading  over  the  bottom.    Thtscertaoly 
was  the  melted  lava,  which  had  arisen  to  iMt 
aperture  from  the  bottom  of  the  Etnean  gul£ 

"  The  favourable  circumstance  of  hsving  iiai 
aperture  immediately  nnder  my  Tiew,  Indacad 
me  to  throw  into  it  some  large  stones,  by  roUing 
them  down  the  steep  declirity  below  mb^  These 
stones,  which  were  only  large  pieces  of  lava  thai 


,       '  bad  detached  iVom  the  edges  of  the  crater, 
''lUudiiif;  down  the  side.  In  a  few  moments  IVU 

I  ^Q  the  bottom,  and  those  uhicli  entered  into  the 
*periure,  and  struck  the  liquid  lava,  produced  a 
*ound  similar  to  thaf  they  would  have  occasion- 
ed bad  they  fallen  into  a  thick  tenacious  paste. 
Every  stone  I  thus  threw,  struck  against  and 
loosened  others  in  its  passage,  which  fell  with  it, 
aod  in  tike  manner  struck  and  detached  others 
in  Uieir  ttny,  whence  the  sounds  produced  were 
coiieiderabty  multiplied.  The  stones  which  fell 
on  tlie  bottom  rebounded,  even  when  they  were 
very  large,  and  R'turncd  a  sound  dilVfrent  from 
that  I  have  before  described.  The  bottom  can- 
not therefore  be  considered  only  a  thin  crust  j 
nnce,  were  it  not  thick  and  solid,  it  must  have 
been  broken  by  stones  so  heavy  falling  from  so 
great  a  height. 

"  To  satisfy  one  emotion  of  curiosity,  is  fre- 
(piently  to  excite  another.  I  had  at  first  ap- 
proached this  volcano  with  akind  of  supcTntitious 
awe.  The  histories  of  every  ;ige,  the  relations 
of  trarellers,  the  universal  voice  of  Europe,  had 
fldi  contributed  to  inspire  those  who  should  ad- 
venture to  visit  it  with  dread:  but  as  at  thii; 
time  it  seemed  to  liavo  laid  aside  its  terrors,  and 
was  in  a  state  of  perfect  calmness  and  tranquil- 
lity, I  was  encouraged  to  become  mooe  familiar. 


and  to  endeavour  to  pry  into  more  of  its  secrete 
1  li:ivc  already  observed  that  the  side  of  the 
crater  to  the  west  is  of  a  more  gentle  decliritj 
than  the  others ;  and  I  therefore  conceived 
this  might  serve  me  as  a  ladder  to  descend  (*■ 
the  bottom,  where  1  might  have  added  to  ti» 
observations  I  had  already  made,  other 
and  important  facts.  But  the  persons  whomL 
had  brought  with  me  as  guides,  would  notcaft 
sent  that  I  should  expose  myself  to  such  daDgOt 
They  could  not,  however,  prevent  me  froU 
making  at  my  ease  the  observations  I  have  heB| 
publislied,  and  walking  leisurely  about  the  sums 
mit  of  the  mountain,  notwithstanding  the  daM 
gerous  consequences  with  which  they  threateiKJl 
me :  telling  me  that,  should  the  wind  changl 
the  column  of  smoke  must  be  turned  towaiA 
us,  and  might  deprive  us  of  life  by  its  pestilent' 
tial  fumes;  that  besides,  we  were  notctrtaiii 
that  the  lava  at  the  bottom,  which  now  appetf 
ed  so  calm  and  still,  would  long  remain  ia  tbB 
same  state;  but  that  it  was  possible,  f^omci^ 
cumstances  difficult  to  foresee,  that  it  might iM. 
thrown  up  on  a  sudden,  and  punish  our  impru* 
dent  curiosity  by  burying  us  beneath  the  fioj. 
ruin  ;  in  support  of  which  suggestion  they  pro*. 
duced  several  instances  of  sudden  aud  most  un* 
expected  eruptions. 


"  We  have  seen  above  tliat  there  were  two  s 
rfnmns  of  smoke  arising  from  Etna.     It  is  to 
!  remarked  that,  besides  that  point  of  Mount 
Ina  ou  which  I  stood,  there  is  another  to  the 
}rth,  a  quarter  of  a  mile  higher,  and  which 

nders  the  summit  of  Etna  properly  bifurcated, 
'ilbin  the  first  prominence  is  sunk  the  crater  I 
are  described  ;  and  on  the  side  of  the  other  is 
le  second,  from  which  ascends  a  lesser  column 
f  smoke.  ■  The  second  crater  is  smaller  by 
tuuttbe  one-half  than  that  I  have  already  de- 
iribed  J  and  the  one  is  separated  from  the  other 
ily  by  a  partition  of  scoria?  and  accninulated 
n,  which  lies  in  the  direction  of  from  east  to 
est.  I  made  my  observations  on  this  second 
"ater  from  a  small  distance  ;  but  it  was  impossi- 
e  to  advance  to  it,  on  account  of  the  numerous 
id  thick  streams  of  smoke  by  which  it  was 
FTounded.  This,  however,  was  no  great  dis- 
ipointment,  after  having  seen  and  examined 
■epriacipal  cratrr,  which  is  that  whence  several 
irreots  of  lava  had  issued  in  1787.  I  ought 
itainly  to  consider  myself  as  extremely  for- 
mate, in  being  able  to  gratify  my  curiosity  with 

Dear  and  distinct  a  view  of  the  objects  1  have 
Scribed  ;  as  the  guides  assured  me  that  among 
I  the  times  when  they  had  conducted  strangers 
the  summit  of  Etna,  this  was  the  only  one  in 


DOHAm  Xtl.      VOLCAKIC. 

which  they  had  a  clear  and  undi^turhed  view^ 
the  internal  parts  of  Hiat  immense  gulf. 
my  return  to  Catania,  the  Chevalier  Gioeni  h 
wise  declared  to  me  that  in  his  ditTefeiit  c 
sions  to  that  mountaia  he  had  never  had  a  g 
fortune  similar  to  mine;  and  that  a  moalfi  bc^ 
fore  my  arrival  he  had  made  a  journey  to  Etn* 
with  the  Chevalier  Dangios,  furnished  withtbd 
necessary  instruments  to  ascertain  aocui 
the  height  of  the  mountain;  but  when  ihey  b 
arrived  at  the  foot  of  the  cone,  where  they  l| 
proposed  to  begin  their  operations,  they  i 
obliged  to  return  back,  from  the  obstsclea  tl 
met  with,  which,  to  say  the  truth,  are  commos 
neither  few  nor  small. 

"  Etna  rises  to  a  prodigious  height  above  the 
level  of  the  aea,  and  its  summit  is  usiiaUy  CO" 
vered  with  snows  and  ice,  and  obacnrad  widi 
clouds,  except  when  the  latter  are  loir»  and 
range  along  the  sides.  The  winds  likewise  fie- 
quently  blow  with  such  violence,  that  penotf 
can  scarcely  keep  their  feet,  not  to  mention  tba 
acute  cold  which  bmumbs  the  limbe.  But  the 
most  formidable  impediments  to  the  progren.tf 
the  adventurers  who  attempt  this  perilous  jotv- 
ney,  are  the  streams  of  sulphureous  Tapourwhith 
rise  on  the  sides,  and  the  thick  clondB  of  s^ 
phureous  anoke  which   burst  £otih  from  tks 
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k  of  Uie  volcano,  evea  when  1 

It  seemi  as  if  natare  tud  plMiad 

I'noxious  fumes  ftS:  a  gnard  to  Etna^aad 

kfiery  mouDtains,  to  prevont  the  t*p—i th 

ity,  and  seunre  kerojmyit^ioai  ftnd 

labours  ftam.  duceHuij,    I  ibmUi 

rer,  justly  incur  the  repnmli  of  being  tto* 

[  gnteful,  were  I  not  to  Kkaowtadgetibe  geocrM)! 

Mrtidi^  she  appeared  tom^ffert  towwdtlU^ 

:  I  made  rayvuitlfae sky -iniidear* 

vanaatain  free  froitt  Mi6iM,:4fae  tEoipMetan 

||,  atmosphere  not  lacBmnvdioaB,  the  tbero 

'  standing  at  len^  degrees  abowtktt 

*  point  (48°  of  Fahrenheit),  and  thsrwind 

;  my  design,  by  ^ntwg  the  smokti  of 

from  me,  Which:  otherwise  woold 

i  have  been  siifiicient  to  hare  fnistmied  all 

yRttempts.     The  streams  of  smoke  I  met  with 

'  bmy  way  were  indeed  somewhat  tnniblesixiie> 

init  they   might   have  been  much   more  b0{ 

tiiough,  had  our  guides  conducted  ni  by  another 

road,  as  on  my  return  to  Catania  I  fimnd  they 

I  night  have  done,  we  should  have  escaped  thu 

.  inconvenience.  ■     . 

'     *■  It  here  will  not  be  improper  to  compare 

these  observations  on  the  «rater  of  Etna  with 

those  of  Baron  Riedes^  Siv  William  Hamilton, 

jMiv^nfdoTie,  and  Co«nti  fiorchj  as  saeh  » 
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compariBon  will  show  the  great  changes  vvhi 
have  taken  place  tn  this  volcano  within  ibj 
space  of  twenty  years;  that  is,  frooi  the 
wht-n  it  was  visited  by  Baron  Riedesel  in  17®^ 
to  that  of  my  journey  in  1788.  At  the  tia» 
when  that  traveller  made  his  observations,  the 
crater  was  enlarged  towards  the  east,  with  an. 
aperture  which  now  no  longer  exists.  He  htf 
not  given  the  measure  of  its  circuit,  nor  has  he 
mentioned  the  interior  aspect  of  the  crater;  pro- 
bably because  he  had  not  seen  it,  having  been, 
as  I  imagine,  prevented  by  the  quantity  of 
smoke  which  he  tells  us  continually  ascei 
from  it 

"  It  is  worthy  of  notice,  however,  that  at  that 
time  there  was  not  at  the  bottom  of  the  crater 
the  hard  flat  surface  I  have  described ;  since  tte 
stones  thrown  into  it  did  not  return  the  amailett 
sound.  Within  the  gulf  itself  was  heani  a  noise 
similar  to  that  of  the  waves  of  the  sea  iifaen  9^ 
tated  by  a  tempest,  which  noise  probably  pnH 
ceeded  from  the  lava  within  the  bowels  of  Um 
mountain,  liquefied  and  in  motion.  We  mif 
hence  conceive  how  easily  a  volcano  may  b^;ia 
to  rage  on  a  sudden,  though  before  apparentlf 
in  a  state  of  complete  tranquillity;  for  if  M 
suppose  a  superabundant  quantity  of  daatic 
substances  to  have  been  suddenly  dwdoped  fl. 


mmt  ti.    Ttiitfin.a  eatl 


640 


the  liquid  lava  of  Etna,  atherat'thetimevhen 
Baron  Riedesel  visited  the  crater,  or  when  I 
bbserved  it  in  a  state  of  digbt  commotion  within 
the  gulf,  it  must  immediatdy  have  swdM  In 
levery  part,  beating  riolentlj  i^[*liirt  the  ndet  of 
Hat  caverns  in  which  it  was  impriioaedi  Ann- 
dered  among  the  deep  caritiet,  and;  bunting 
fatth  through  the  sido,  haTe'ponred  obt  aiiyer 
of  fire  i  or  should  iti  nolence  have  been  ib^ 
resisted,  it  would  hare  nuhednp^within  the 
crater,  until  it  overflowed  iti  brink,  anddddged 
\tK  sides  of  the  moantain  with  its  torrents. 
>'  "  Sir  William  Hamilton,  on  the  26th  f^Octo- 
'^>  1769.  arrived  at  the  summit  of  Etna  with 
great  difficulty,  on  acconnt  of  the  snows  he  met 
inth  in  his  way,  the  severity  of  the  atmosphere, 
the  sulphureous  vapours,  aud  the  violence  of  the 
wind.  He  was  unable  to  view  distinctly  the 
lower  parts  of  the  crater,  being  prevented  by 
the  great  quantity  of  smoke  which  issued  from 
jt;  though  when  this  smoke  was  sometimes  dri- 
ven away  by  the  wind,  he  could  discover  that 
Hie  crater  was  shaped  like  a  funnel,  diminishing 
Dotil  it  ended  in  a  point;  and  that  this  fimnel 
ins  incrusted  over  with  salt  and  sulphur.  The 
(tater  was  two  miles  and  a  half  in  circumference. 
*•  From  the  lime  therefiuc  of  the  journey  of 
laron  Riedesel  to  that  of  Sir  William,  Hamilton, 


the  crater  must  have  undergoiie  great  change* 
in  its  structure;  since  if  tlie  stones  that  were 
thrown  into  it  gave  no  indications  to  the  ear 
that  they  struck  against  any  sohd  body,  it  il 
tnaiiirest  that  there  must  then  have  been  aa 
abyss  as  well  as  a.  funnel ;  and  as  the  funnel 
terminated  in  a  point  when  it  was  observed  by 
Sir  William  Hamilton,  it  is  evident  that  the  flsl 
bottom  I  have  described,  and  which  was  abouJ 
two  thirds  of  a  mile  in  circuit,  did  not  thee 
exist. 

"  The  internal  sides  of  the  crater.  Sir  Willian 
tells  us,  were  covered  with  a  crust  of  salt  i 
sulphur;  but  he  does  not  specify  tiie  natm 
the  former;  and  though  the  presence  of  the  El 
ter  is  not  improbable,  he  might  have  been  lot 
into  a  mistake  by  the  yellow  colour,  and  fasT* 
taken  the  muriate  of  ammoniac  (sal  ammoiiiK) 
for  sulphur,  as  I  did  before  I  examined  H.  Sir 
William  has  not  told  us  that  he  made  mf 
examination  at  all;  and  it  is  probaUe  that  be 
judged  only  from  the  appearance  it  presented  to 
his  eye.  '■ 

"  He  observes,  lastly,  that  the  crater  «ras  two 
miles  and  a  half  in  circumference }  an  eslimM' 
Tvhich  may  be  made  to  agree  with  mine  by  ^B*' 
glecting  the  partition  which  separates  the  greater 
crater  from  the  less,  and  coutidering  them  bodi 
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M  one.    The  sum  of  the  two  circumferences, 

iceordiDg  to  the  estimate  I  have  given,  would 

then  greatly  differ  from  the  measure  of  Sir  Wil- 

I  fiam  Hamilton.    Nothing  likewise  can  be  more 

>  fiobable,  than  that  among  the  various  changes 

te  have  happened  to  Etna,  this  partition,  by 

[  "wluch  the  great  crater  is  divided  into  two  parts, 

i-  ^bcen  produced. 

1'     ^  Omitting  the  observations  of  Mr.  Brydone, 

!.  dttt '^  the  tremendous  gulf  of  Etna,  so  celebrated 

l^ln  ill  ages,  has  been  looked  upon  as  the  terror 

itA^d  this  and  another  life;  that  it  inspires 

Ml  awe  and  horror,  that  it  is  not  surprising 

-;Aitit  has  been  considered  as  the  place  of  the 

[  ^Miied;*'  and  other  similar  philosophical  re« 

,  iectiow  which  he  has  employed ;  and  confining 

oondves  to  what  he  actually  saw  on  the  29th 

rfMay,  1770,  we  learn  from  him  that  "  the 

enter  was  then  a  circle  of  about  three  miles  and 

&  half  in  circumference ;  that  it  went  shelving 

^wn  on  each  side,  and  formed  a  regular  hol- 

W^  like  a  vast  amphitheatre ;  and  that  a  great 

^uth  opened  near  the  centre*. 

^  From  the  time  of  the  journey  of  Sir  William 
^lamUton  therefore,  to  that  of  the  visit  of  Bry« 
^lone^  that  is  to  say,  within  the  short  space  of  a 

*  Brydoiie*s  Tour  through  Sicily  and  Maiu,  vol.  i.  ig5«  196. 


\ 


vf  nr,  various  changes  had  happened  to  this  vO^' 
caiio,  by  the  enlargement  of  its  crater,  and  * 
spacious  aperture  formed  in  its  bottom. 

"  Count  Borch  appears  to  have  wished  toe** 
eeed  the  three  other  travellers  in  brevity,  reJa-" 
live  to  this  subject;  since  he  only  tdtsm  tha* 
he  arrived  at  the  mountain  on  the  16th  o(  De^ — 
cemhcr,    1776,  and  that  the  crater  of  Etna  i^ 
formed  like  a  funnel.    He  adds,  however,  what 
is  worthy  of  notice,  that  the  summit  of  Etnais 
bifurcated,  as  I  observed  it  to  be;  a  circum- 
stance not  noticed  by  others.  Sir  William  Hi* 
milton  even  affirming  that  the  summit  of  the 
mountain  is  single;  whence  we  may  conclodft 
that  one  of  these  summits  has  been  produced 
since  the  time  of  the  journey  of  Brydone,  in 
1770. 

"  On  comparing  the  above-cited  obwrraft'oo^ 
made  within  the  space  of  twenty-one  yWTS,  we 
may  perceive  how  many  changes  have  takea 
place  in  Etna  during  that  interval;  and  as 
within  that  time  the  mountain  has  suffered  only 
two  violent  convulsions,  in  the  eruptions  of  1781 
and  1787,  it  is  evident  that  even  in  the  state  of 
apparent  inaction,  it  still  internally  exerts  jtt 
force. 

"  To  these  observations  it  may  likewise  not 
be  without  utility  to  add  those  of  M.  D'Orritle. 
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He    ascended    Etna   in    1727,    and    remarked 
two   craters,  one  larger  than  the  other.     The 
latter  he  only  mentions,  but  the  former  he  de- 
icribes  at  some  length.     Its  circumference  was 
perhaps  somewhat  more  than  four  miles.     From 
it  inued  clouds  of  smoke  and  reddish  flames. 
Theie,  however,  did  not  prevent  his  approach- 
ing to  the  edge  of  the  gulf;  though,  to  prevent 
the  danger  of  falling  into  it,  he  and  his  compa- 
nions fiutened  themselves  to  a  rope  held  by  three 
Btt.    On  looking  into  the  crater,  they  were 
UiUe  to  discern  the  bottom,  on  account  of  the 
fltines  and  smoke:  they  only  observed  that  a 
f    OODJcal  hill,  formed  of  lava,  rose  in  the  middle  of 
:    Ac  crater,  the  top  of  which  they  estimated  to 
tc  axty  feet  below  them  ;  and  they  were  able  to 
■*  perhaps  about  sixty  lower ;  where,  as  they 
coDJectured,  the  circuit  of  this  hill  might  be 
fiom  six  hundred  to  eight  hundred  feet*. 

"We  have  here  a  remarkable  circumstance 
relative  to  Etna,  as  it  appeared  in  the  time  of 
M.  D'Orville,  and  not  observed  by  any  one  of 


f 


^  the  four  travellers  above  cited,  I  mean  the  coni- 

^  W  hill  within  the  crater.     Every  observation, 

tterefore,  tends  to  confirm  the  inconstancy  of 

lie  internal  configuration  and  dimensions  of  this 

•  Jacobi  Philippi  D*Orville  Sicula. 
TOL.  II.  S  A 
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volcano.  It  is  an  unextinguished  forge,  whic 
in  proportion  to  the  violence  of  the  fire,  to  tl 
nature  of  the  fossil  matter  on  which  it  acts,  ai 
of  the  elastic  fluids  which  urge  and  set  it  in  m 
tion,  produces,  destroys,  and  re-produces  varitN 
forms.  The  usual  and  natural  figure  of  tbennE 
mit  t>f  a  volcanic  mountain,  is  that  of  jm  mver 
ed  concave  cone  within,  and  one  solid  aadere 
without ;  and  such  a  configuration,  in  comitfi 
which  are  no  longer  in  a  state  of  conflagratia 
is  one  of  the  most  certain  indications  of  the  e 
istence  of  an  ancient  volcano.  This  cone^'bo> 
ever,  is  liable  to  very  great  changes ;  accoidiq 
to  the  greater  or  less  fury  of  the  volcano,  and  ih 
quantity  and  quality  of  the  matters  ejected,  ft 
internal  part,  from  more  than  one  cause,  ii  cs 
posed  to  continual  violence  and  change.  Th 
prodigious  cavities  of  the  mountain  make  i 
almost  appear  suspended  in  the  air.  It  mai 
easily  therefore  give  way,  and  fall  in  j  especiall; 
on  the  violent  impulse  of  new  matters,  which  en 
deavour  to  force  a  passage  through  the  uppc 
part ;  in  consequence  of  which  the  inverted  ccd 
may,  according  to  circumstances,  present  A 
appearance  of  an  aperture,  or  whirlpool.  Of  J 
gulf.  Should  the  liquid  lava  pass  through  di 
aperture,  and  continue  there  some  time,  il 
superficies  by  the  contact  of  the  cold  air  losiol 
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eat  gradually,  would  congeal  and  form  a 
or  solid  plane ;  and  should  the  fluid  lava 
ith,  afterwards  act  forcibly  on  tliis  crust,  it 
t  burst  it,  or  make  a  passage  where  it  found 
resistance  ;  in  which  case  the  meltqd  lava 
1  occupy  that  aperture.  Should  then  the 
,  instead  of  ascending  in  a  single  body,  be 
d  np  in  small  fragments,  these  cooled  in  the 
rould  fall  down  in  immense  quantities  within 
crater;  and,  from  the  effect  of  the  laws 
avity,  must  accumulate  in  the  figure  of  a 
These  theoretical  conjectures,  if  they  do 
erfectly  explain,  may  at  least  enable  us  to 
jive  the  nature  of  the  causes,  which  have 
iced  the  difference  of  appearance  observed 
Terent  times  in  tlic  crater  of  Etna, 
[t  is  much  to  be  regretted  that  we  have  no 
y  of  Etna;  which,  did  we  possess  it,  must 
ly  contribute  to  elucidate  the  theory  of 
tnoes,  and  the  causes  of  the  various  changes 
h  hare  taken  place  at  different  times,  in  the 
ait  of  this  mountain.  Ihat  such  changes 
happened,  is  evident  from  the  few  but  va- 
s  notices  concerning  Etna,  which  we  find 
cient  authors.  Of  these  J  shall  briefly  state 
)r  three,  which  appear  to  be  of  most  im- 
nce. 

L  shall  first  produce  the  authority  of  Strabo,   ; 
2  A  2 


#*« 


llmiii;li  he  was  not  himself  an  ocular  witnes^^- 
but  relied  on  tiie  informatiou  of  others,  who  had 
visited  Etna,  and  from  whom  he  received  the 
account,  *  That  the  summit  was  a  level  plain  of 
about  twenty  stadia  in  circumference,  surround* 
ed  by  a  brow  or  ridge,  of  the  height  of  &  wall; 
and  that  iu  the  middle  of  the  plain  arose  a  smoky 
hill,  the  smoke  of  which  ascended  in  a  direct 
line,  to  the  height  of  two  hundred  feet.'  If  Be 
consider  tliis  description  as  accurate,  the  crater 
of  Etna  was  at  that  time  surrounded  by  a  brow 
or  ridge,  wliich  I  should  explain  as  the  side*  or 
edges  i  and  in  the  lower  part,  was  separated  by 
amount  rising  in  the  middle*.  The  same  geo- 
grapher relates,  that  two  men  having  ventured  to 
descend  upon  the  plain,  were  obliged  immedittte-. 
ly  to  return,  from  the  violence  of  the  heat. 

"  Sulinus  tells  us  that  there  were  two  craters 
from  which  the  vapours  issuedf. 

"  Cardinal  Bembo  likewise  found  two  craters 
on  the  summit,  tlie  one  higher  than  tlie  other, 
and  abuiit  as  far  distLint  as  a  stone  might  be 


•  "TliU  olitcivaiion  aprw!  iviih  ihM  uf  D'Orville,  meutioiKJ 
abcn-e.  I  find  likewise  that  similar  moonu  have  sometimn  be» 
thrown  u|j  within  the  cmiet  of  V«uviui.  See  Dt  Boltii  Inona  i 
varii  incendii  del  I'vsurio." 

t  "  In  HiDiT  vcrtice  hiatus  duo  sl 
i>  eruiDpit  vapor.     Cap,  ]u. 


I 
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thrown  from  a  sling.  The  extreme  violence  of 
the  wind,  and  the  exhaling  fumes,  prevented 
him  from  approaching  the  upper  crater.  The 
lovrer  he  found  to  be  formed  like  an  immense 
pits  and  surrounded  with  a  plain  of  no  great 
extent,  which  was  so  hot  that  he  could  not  bear 
hia  hand  on  it.  From  its  mouth,  as  from  a 
cbiinney,  continually  issued  a  column  of  smoke. 

••  Of  the  other  crater,  which  he  could  not 

obserre  himself,  he  received  a  description,  at 

Ottania,  from  a  monk,  who,  he  assures  us,  was 

ft  Hum  deserving  credit,   and  well  acquainted 

with  sQch  subjects.     He  informed  him  that  this 

crater  was  situated  on  the  highest  part  of  the 

siUKiinit  of  Etna ;  that  it  was  about  three  miles 

™   circumference ;   formed  like  a  funnel  ^  and 

that  it  had  in  the  middle  a  spacious  cavity.     He 

fts^^rted  that  he  had  made  the  circuit  of  it,  along 

ali^ind  of  narrow  ridge ;  that  from  time  to  time, 

Vh  tlirew  out  stones  and  burning  matters  to  a 

considerable  height,  roaring,  and  shaking  the 

gtOQnd;  but  that  in  the  intervals,  when  it  was 

undisturbed,  he  had  observed  it  without  danger 

or  difficnlty. 

**  In  the  time  of  Fazello,  however,  who  visited     Faieiio. 
Etoa  after  Cardinal  Bembo,  there  were  no  longer 
two  craters,  but  only  one  5  the  circumference  of 
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which,  as  he  informs  us,  was  four  miles.  Ithiff 
the  usual  form  of  ihe  funnel,  emitted  fire  and 
thick  smoke ;  hut  :it  intervals  was  calm,  and 
Blight  be  approaclied  ;  at  which  times  a  subter- 
janeous  noise  was  heard,  and  a  sound  like  (hat 
of  tiie  boiling  of  an  immense  caldron  on  a  va5t 
fire.  These  observations  were  made  by  him  io 
1541,  and  1544  ;  in  both  which  years  the  craler 
appears  to  have  been  single*. 

"  These  few  citations  appear  to  me  sufficieBt 
to  show  what  changes  have  taken  place  io  the 
summit  of  Etna,  relative  to  the  number,  the 
form,  and  the  size  of  its  craters,  accordii^  to 
the  different  effects  of  its  conflagrations  at  dif- 
ferent limes.  But  there  is  likewise  another 
alteration  which  should  not  be  passed  nanoticed* 
described  by  two  writers  who  themseJvfes  observed 
it,  Fazello  and  Borelli;  I  mean  the.  faUiog'  is 
and  absorption  of  the  extreme  suminitiu)£:£tQa 
within,  its  crater.  The  former  of  the' above 
mentioned  authors  relates  that  in.  his  Ijowtiiov 
arose,  in  the  mouth  of.the  crater,  a  litUe-bdl, 
isolated  on  every  side,  which  formed  tbe  yeftn 
of  the  mountain  ;  and  which,  in  a  terrible' emp* 
tioQ,  fell  into  and  Was  buried  in  the  ^If,  thu 
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txiJtstfpng  the  crater,  and  diminishing  the  height 
of  the  mountain.  This  hill  itself  had  been  pro- 
dateed  by  a  former  eruption  in  1444*. 

^  In  like  manner,  Borelli  informs  us  that  in 
the  ^conflagration  of  1669)  the  summit  of  Etna, 
whibh  rose  like  a  tower  to  a  great  height  above 
the  part  which  is  level,  was  swallowed  up  in  the 
deep  golff. 

'   **  l.^have  already  said,  that  when  I  visited 

Etii%  jtt'summit  was  divided  into  two  points,  or 

Midi  mountains,  one  of  which  rose  a  quarter  of 

tihite' Above  the  other.     I  should  not  be  sur- 

piwd  were  I  to  hear  that  in  some  new  and 

fate  eruption,  the  highest  of  these  had  fallen 

>Q|  and  the  two  craters  became  one  of  much 

l^^iitt'ditnensions.    We  know  that  the  summit 

^Vetavius  has  sometimes  fallen  down  in  the 

^e  manner;  nor  does  it  appear  difficult  to 

*>rigQ  the  cause.     It  seems  to  admit  of  no  doubt 

^  the  highest  parts  of  Etna,  and  other  moun- 

teinswluch  vomit  fire  from  their  summits,  have 

then*  foundations  on  the  sides  of  the  crater, 

Whk;h  extend  to  an  immense  depth.     In  any 

^ent  earthquake  therefore,  or  impetuous  shock 

^the  lava  endeavouring  to  force  a  passage,  it 

iDay  easily  be  imagined  that  those  foundations 

•  Ubi  sup.  Borelli  Hist.  Inc.  JEtnc,  1G69, 4to. 
"t  Ubi  sup. 
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must  be  torn  up  and  broken  away,  and  the  son* 
mit  of  the  volcano  fall  and  be  lost  in  the  gul£ 

"  These  dilapidations  have  not,  however,  from' 
time  immemorial,  produced  any  sensible  dimi- 
nution of  the  lieight  of  the  summit  of  Etna; 
since  the  losses  occasioned  by  some  eruptioiuf 
are  repaired  by  others  which  follow.     This  may 
be  inferred  from  a  phenomenon  usually  insepap 
rable  from  the  summit  of  Etna,  though,  by  rue 
accident,  not  observable  at  the  time  of  myjoiu^ 
ney  ;  I  mean  the  ice  and  snow  with  which  it  is 
covered.     Had  any  considerable  decrease  of  tte 
height  of  the  mountain  taken  place,  in  coiif&' 
quence  of  the  summit  repeatedly  falling  iO}  in 
Ice  and  snow,  former  ages,  the  ice  and  snow  would  not  ce^ 
taiuly,  in  a  climate  so  mild,  have  continued  to 
envelop  the  top  of  the  mountain  as  they  now  dOi 
even  during  the  heats  of  summer.     But  ibis  con- 
tinual residence  of  the  snow  and   ice  on  Etna 
has  been  celebrated  by  all  antiquity;  for  near 
observation  was  not  necessary  to  ascertain  this 
phenomenon,  since  it  is  distinctly  apparent  at 
the  distance  of  a  hundred  miles.     Adscenditta 
regio  (says  Fazello,  speaking  of  the  upper  region 
of  ^tna)  passuum  jnilliQ/ere  xii;  qua  per  hyemtm 
tot  a  nivibus  obsita  extremisque  frigoribus  riget: 
per  {fstatem  qiioque  nulla  sui  parte  nee  canitie  nee 

1 
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tsts  cum  vertex  incendia  prope  sempiterna  jugi 
fammarum  eructatione  inter  nives  ipsas  pariat^ 
tnutriat,  ac  continuet.  *  This  region  extends 
nearly  twelve  miles ;  and,  even  in  summer,  is 
almost  perpetually  covered  with  snow,  and  ex- 
tremely cold ;  which  is  the  more  wonderful  as 
thesammit  continually  produces,  nourishes,  and 
poQn  forth  flames  amid  the  ice  and  snow  with 
which  it  is  enveloped.' 

^  Solinus  and  Silius  Italicus  give  the  same  de-     Ancient 
icription.    The  former  says,  Mirum  est  quod  in 
^/erventis  nature  pervicacia  mixtas  ignibus 
(£tna)  nives  profert :  et  licet  vast  is  exundet  in- 
l&ftbix,  aprica  canitie  perpetuo  briimalem  detinet 
Jf4dem\      *  Etna,  in  a  wonderful  manner,  ex* 
l^ts  snows  mixed  with  fires ;  and  retains  every 
appearance  of  the  severest  winter  amid  her  vast 
conflagrations.' 
''  Silius  Italicus  has  the  following  lines : 

'  Sammo  cana  jugo  coh'ibet  (mirabile  dlctu) 
Vicinam  flammis  glaciem,  aeternoque  rigore 
Aidentes  horrent  scopuli ;  stat  vertice  celsi 
Collia  hyems,  calidaque  nivem  tegit  atra  favillaf.* 

*  Where  burning  Etna,  towering,  threats  the  skies, 
*Mid  flames  and  ice  the  lofty  rocks  arise ; 
The  fire  amid  eternal  winter  glows. 
And  the  warm  ashes  hide  the  hoary  snows/ 

f 

•  Cap.  xi.  t  Lib.  xir. 
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tude  of  ordinary  smoke  (a  certain  proof  tl 
was  considerably  lighter  than  the  ambient 
and,  when  at  a  certain  height,  became  extra 
rarefied  and  dispersed.  This  difference  in 
appearance  of  the  smoke,  as  observed  by 
two  authors  before  mentioned  and  myself^  i 
arise  not  only  from  the  gravity  of  the  air 
Etna  being  different  at  diflerent  times,  but 
from  the  diversity  of  the  smoke,  which  ma; 
sometimes  lighter  and  sometimes  heavier  i 
the  air  that  surrounds  it ;  differing  in  its  na 
according  to  the  quality  of  the  substanceii 
which  it  is  produced.  Such  a  variation  ii 
specific  gravity,  must  induce  us  to  cooc 
that  the  bodies  which  burn  within  the  crata 
specifically  different. 
Air.  '^  The  effects  of  the  air  at  the  summit  off 

as  experienced  by  myself  and  some  of  the 
vellers  I  have  before  cited,  were  likewise  difiei 
Sir  William  Hamilton  tells  us,  that  the  thii] 
of  that  fluid  occasioned  a  difficulty  of  res 
tion  'y  and  Count  Borch  appears  to  have  e 
rienced  a  still  greater  inconvenience  of  that  1 
since  he  says,  "  The  rarity  of  the  air  on 
mountain  is  extremely  sensible,  and  almost 
ders  that  fluid  unfit  for  respiration."  On 
contrary.  Baron  Riedesel  felt  no  such  e£Ee< 
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ir  at  least  as  we  can  judge  from  his  own  words. 
'  I  did  not  perceive,  as  several  travellers  have 
ttsertedy  that  the  air  here  is  so  thin  and  rarefied 
M  to  prevent,  or  at  least  greatly  incommode, 
mtHration."  Mr.  Brydone  has  said  nothing  on 
Ae  sobject,  and  his  silence  may  induce  us  to 
condude  that  he  experienced  no  difficulty. 

"I,  my  servant,  and  the  two  guides,  suffered 
no.  inconvenience  from  the  air.  The  exertions 
we.had  made,  indeed,  in  climbing  up  the  craggy 
fteep. declivities  which  surround  the  crater,  pro- 
duced a  shortness  of  breathing ;  but  when  we 
^  reached  the  summit,  and  .recovered  from  our 
weariness  by  rest,  we  felt  no  kind  of  inconve- 
ttmce,  either  while  sitting,  or  when,  incited  by 
GOrionty,  we  went  round  and  examined  different 
pwh  of  the  edges  of  the  crater.  The  same  is 
•finned  by  Borelli :  JEqiie  bene  respiratio  in 
coatmine  JEtnx  ahsolvitui\  ac  in  locis  subjeclis 
ccmpcitrihus. — *  Respiration  is  performed  with 
tbe  same  ease  on  the  top  of  Etna,  as  in  the  coun- 
try below/ 

•'  Several  writers  have  treated  of  the  difficulty 
of  respiration  experienced  by  those  who  travel 
Her  high  mountains,  and  other  inconveniences 
0  which  they  are  exposed;  but  none,  in  my 
pinion,  more  judiciously  than  M.  Saussure,  in 
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his  travels  among  the  Alps.    The  observ: 
has  made,  appear  to  me  to  explain  thi' 
these  different  accounts,  relative  to  tli> 
the  air  on  the  top  of  Etna.    When  ' 
above  the  level  of  the  sea  was  tW' 
four  hundred  and  fifty  poles,  or  m 
which  he  found  to  be  that  of  Mont  1 
individual  felt  more  or  less  inconvo- 
the  rarefaction  of  the  air,  as  hapi-" 
self  and  nineteen  persons  whoaccn: 
when  in  August  1787  be  ascend' 
tain.     But  when  the  elevation  wa 
for  example,  nineteen  hundred  ] 
these  persons  felt  no  difficulty, 
was  this  naturalist ;  though  be  c> 
began  to  experience  incoaveniei 
ed  higher.      We  have  not  ini 
observations  relative  to  the  exu 
as  is  suQtcf^^  proved  by 
mates  gii^^Hf  different  n 
DangioM^^Hper,  atirononi 
year  IT^^^ft^nred  the  h 
taia-it^        iinetricat  nwtl 
antW^^'^-^.MCts  tbe  nnii 
I  nnport^ 
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but  Me  only  see  it  in  profile.  Very  different  '^  I 
the  appearance  it  presents,  viewed  from  i^  I 
towering  top,  when  the  whole  of  its  euonno"*  1 
bulfc  is  subjected  to  the  eye.  The  first  part,  an** 
the  nearest  the  observer,  is  the  upper  legiot*^ 
which,  from  the  quantity  of  snows  and  ice  be- 
neath which  it  is  buried  during  the  greater  par*^ 
of  the  year,  may  be  called  the  frigid  zonCj  bu.*^ 
which  at  that  time  was  divested  of  this  coverio^:^" 
and  only  exhibited  rough  and  craggy  chfl^,  lier^^ 
piled  on  each  other,  and  there  separate,  aa^^ 
rising  perpendicularly;  fearful  to  view,  and  inK  — 
possible  to  ascend.  Towards  the  middle  of  thi-^^ 
zone,  an  assemblage  of  fugitive  clouds,  irradiate ^^ 
by  tlit^  sun,  and  all  in  motion,  increased  the  wite^^ 
variety  of  the  scene.  Lower  down,  appeared  th-^^^ 
middle  region,  which,  from  the  mildness  of  JlT"  J 
climate,  may  merit  the  name  of  the  temperat  -^* 
zone.  Its  numerous  woods,  interrupted  tB  varL —  — 
ous  places,  seem,  like  a  torn  garment,  to  dii= — b 
cover  the  nudity  of  the  mountain.  Here  arise  * 
multitude  of  other  mountains,  which  in  an  ~"^ 
other  situation  would  appear  of  a  gigantic  siz^^^» 
but  are  but  pigmies  compared  to  Etna.  The^^*^ 
have  all  originated  from  fiery  eruptions.  Lastl^^" 
the  eye  contemplates  with  admiration  thelofff 
region,  which,  from  its  violent  heat,  may  clfuu^*  I 
the  appellation  of  the  torrid  zone;    the  mo^ 
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extensive  of  the  three,  adorned  with  elegant 
Tillas  and  castles,  verdant  hills,  and  flowery 
fields,  and  terminated  by  the' extensive  coast; 
where,  to  the  south,  stands  the  beautiful  city  of 
Catania,  to  which  the  waves  of  the  neighbouring 
lea  serve  as  a  mirror. 

**  But  not  only  do  we  discover,  from  this 
astonishing  elevation,  the  entire  massy  body  of 
Mount  Etna;  but  the  whole  of  the  island  of 
Sicily,  with  all  its  noble  cities,  lofty  hills,  exten- 
sive plains,  and  meandering  rivers.  In  the  in- 
distinct distance  we  perceive  Malta ;  but  have  a 
dear  view  of- the  environs  of  Messina,  and  the 
greater  part  of  Calabria;  while  Lipari,  the 
filming  Vulcano,  the  blazing  Stromboli,  and  the 
other  Eolian  isles,  appear  immediately  under  our 
feet,  and  seem  as  if,  on  stooping  down,  we  might 
touch  them  with  the  finger. 

'*  Another  object,  no  less  superb  and  majestic, 
the  far-stretching  surface  of  the  subjacent 
which  surrounded  me,  and  led  my  eye  to  an 
immense  distance,  till  it  seemed  gradually  to 
mingle  with  the  heavens. 

'*  Seated  in  the  midst  of  this  theatre  of  the 
'VTonders  of  nature,  I  felt  an  indescribable  plea- 
sure fi'om  the  multiplicity  and  beauty  of  the  ob- 
jects I  surveyed ;  and  a  kind  of  internal  satis- 
Ikction  and  exultation  of  heart.    The  sun  was 
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idfancing  to  the  meridtan^  unohscured  by  Um 
smallert    cloud,    and   R^aumur^   thenDometer 
flood  in  the  tenth  degree  aboye  the  freesing 
point      I  was  therefore  in  that  temperatore 
which  is  most  friendly  to  man ;  and  the  refined 
air  I  breathed,  as  if  it  had  been  entirely  TitBl, 
communicated  ^  vigour  and  agility  to  my  Hmbs, 
and  an  activity  and  life  to  my  ideas,  which  a 
peared  to  be  of  a  celestial  nature." 
QiTeitt.        The  currents  of  lava  sometimes  co&tain  carei 
of  a  very  considerable  extent.     In  Iceland  tb 
afford  recesses  for  the  flocks  of  sheep^. 
mieu  has  described  a  very  remarkable  one  in 
kiand  near  Sicily;  and  he  also  found  some 
the  proximity  of  Etna,  sometimes  SO  foet 
height  and  20  in  breadth,  the  walb  and 
being  as  regular  as  if  they  were  works  of 
They  are  numerous;  and  some,  as  he 
many  leagues  in  length.     His  explanation    ^s, 
.  that  the  surface  of  the  laufi  forming  a  crusty    i^ 
sometimes  arrested  by  impediments,  while  ^^ie 
under  current  continues  to  flow ;  so  that  n^xm 
its  complete  elapse,  the  space  remains  yoU 
Thus  bridges,  of  some  miles  of  breadth  or  length, 
are  found  on  the  Missouri,  in  North  Americs- 

•  Von  Troil  Voy.  dlslandc.  Pari*,  1781,  the  best  editicn  reM 
by  the  author, 
t  Li|nri.--£tiia,  S9I. 
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the  floating  trees  beia^  stopped  by  sorae  obsta- 
cle. Similar  caverns  in  Iceland,  especially  near 
Hecla,  are  described  by  Von  Troil. 

The  vesicular  lava,  like  the  compact,  nmy  be 
divided  into  two  principal  kinds :  those  with  a 
^ase  of  siderite»  and  those  with  a  base  of  felsite. 

HYPONOME  I.      OF  8IDBRITB. 

This  is  the  most  common  of  cdl  the  lavas,  and 
covers  the  sides  and  skirts  of  every  volcano*. 
The  colour  is  black  or  grey,  derived  from  the 
melted  siderite.  The  vesicles  are  generally  round; 
the  larger,  of  two  or  three  lines  in  diameter,  being 
interspersed  with  many  smaller  pores.  It  is  often 
spotted  with  white  spangles  of  felspar;  and  the 
vesicles  sometimes  contain  crystals  of  the  same 
substance,  and  sometimes  of  zeolite.  Those  of 
Vesuvius,  once  itself  an  extinct  vdcano,  and  of 
the  extinct  volcanoes  of  Italy  in  a  more  northern 
direction,  often  contain  leucite,  a  white  stone  crys* 
tallised  like  a  garnet.  This  last  may  be  said  to 
form  the  base  of  some  lavas,  comparatively  more 
abundant  in  cabinets  than  in  naturef . 

Homogenous  vesicular  lava,  from  Etna,  Vesu- 

*  Saussure,  §  178,  concludes  that  his  roche  de  corne  forms  the 
base  of  an  iht  black  lavas. 

f  Dol.  Etna,  441 ,  says  that  pyrites  are  formed  in  decomposed  lava, 
^  the  humid  way,  by  the  union  of  the  iron  with  the  sulphur. 


z:^    _    ^ 
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viu9,  the  Isle  of  Bourbon,   the  Puy-de- 
&c. 

The  same,  with  spangles  of  felspar. 

Vesicular  lava  of  a  violet  colour,  from  theextinc 
volcanoes  of  Provence:  sceSaussure,  ^  1485,1495. 

The  other  kinds  are  sufficiently  reniark^fe 
form  regular  subdivisions. 

Micromme  I.     With  Leucite. 
Lava,  with  unimpaired  leucite,  from  Vesuvius-J 
The  same,  from  Albano  near  Rome. 
The  same,  with  decomposed  leucite,  from  t 
same  placea*. 

Micronome  2.     With  Zeolite. 

Black  vesicular  lava,  with  librous  zeolite. 

According  to  DolQmieu,  this  is  sometimes  oo* 
.lumnar. 

"  A  porous  black  lava,  the  pores  being  exactly 
round,  ind  one  or  two  lines  in  diameter;  ^tant 
from  each  other  more  than  six  lines,  and  soroe-^ 
times  one  or  two  inches ;  the  interior  of  the  sphe- 
rical cavities  being  blue,  while  they  commooly 
contain  zeolite  and  calcareous  spar.  This  lava  is 
crystallised  in  prismatic  columns,  more  or  lew  ■ 
regular,  in  the  mountains  of  Trezza  and  of  tfat 
castle  of  Jaci."t     Is  not  this  an  ori^nal  rock? 

•  See  Volcanic  Inttita. 

t£tiM,303.    JacintiM  AnoTFcmn. 
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Micronome  3.  With  OHoine,  or  Volcanic 
Chrysolite. 

These  lavas  are  remarkable,  as  the  same  sub- 
stance is  found  in  basalt,  and  in  the  native  iron  of 
Siberia  and  South  America. 


BTPONOME  II.      VESICULAR  LAVA  WFTH  A  BASE  OF 

FELSITB. 

In  this  kind  the  vesicles  are  generally  elongated, 
and  it  sometimes  passes  into  a  fibrous  appearance, 
which,  when  predominant,  is  a  characteristic  of 
pumice. 

Grey  or  white  vesicular  lava,  fix)m  various  vol- 
canoes. 

-  Micronome  1.    Felsite  lava,  with  crystals  of 
siderite. 

Micronome  2.    The  same,  with  mica. 


NOME  III.    INDURATED  MUD. 

The  American  volcanoes  chiefly  devolve  tor-    American 
rents  of  mud,  which  seems  to  be  strongly  im- 
pregnated with  iron.    Torrents  of  this  kind  have 
also  been  said  to  occur  in  the  eruptions  of  Etna, 
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heat  which  influences  Sicily  and  the  neighboMi 
ing  isles*. 

His  acconnt  of  the  remarkable  eruption  ll 
this  muddy  volcano  in  1 777  is  subjoined,  as  pitt 
senting  new  and  singular  circumstances. 

"  Sometimes  this  phenomenon  appears  irifll' 
immense  force.     The  inhabitants  of  the  B^^ 
bourhood  still  remember  with  terror  the  erapl 
of  1777>one  of  the  most  violent  yet  known, 
the  29th  of  September  were  first  heard  di 
bellowings  all  around,  while  the  earth  shoofcl 
the  distance  of  some  miles ;  and  from  the  mil 
of  the  plain,  in  which  was  formed  a  vast  gij 
arose,  to  the  height  of  about  one  hundreds 
an  immense  column  of  mud  ;  wliich,  at  theto{V 
and  abandoned  by  the  impulsive  force,  assmnrf 
the  form  of  a  large  tree.     The  middle  wasfofiD* 
ed  of  stones  of  all  kinds  and  sizes,  which  darted 
violently  and  vertically  within  the  hodj<^^ 
column.     This  terrible  explosion  lasted  hllf  M 
hour,  when  it  became  quiet  j  but,  after  a  fev 
minutes,  resumed  its  force,  and  with  these  iDte^ 
mittences  continued  all  the  day,  but  the  smoke 
lasted  all  the  night.    During  the  time  of  tbii 
phenomenon,  a  pungent  odour  'of  sulphuratti 
hydrogen  gas  was  felt  at  a  great  distance,  to  tbe 
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'^T'prise  of  the  inhabitants,  who  did  not  dare  to 
approach  this  spot  on  account  of  the  horrible 
Noises.     But  many  came  the  following  day,  and 
found  that  the  new  great  orifice  had  ejected 
■^veral  streams  of  liquid  chalk  (creta)y  which 
^^A  covered  witli  an  ashy  crust  of  many  feet  all       ' 
^^  surrounding  space,  filling  the  cavities  and 
'tlinks.     The  hard  substances  ejected  were  frag- 
^CBts  of  calcareous  tufo,  of  crystallised  gyp-* 
^^m»  pebbles  of  quartz,  and  iron  pyrites,  which 
^ad  lost  their  lustre,  and  were  broken  in  pieces: 
^  these  substances  form  the  outward  circuit  at 
4us  day.    The  unpleasant  smell  of  sulphur  still 
OODtinued ;  and  the  water,  which  remained  in 
the  holes,    continued  hot  for  many  months ; 
whUe  a  keen  smell  of  burning  issued  from  the 
nuoierous  orifices  around  the  great  gulf,  which 
was  now  completely  filled."* 

In  all  events,  as  indurated  mud  forms,  after 
lava  and  tufo,  the  most  abundant  ejection  of 
volcanoes,  it  ought  to  occupy  an  important  sta- 
tion among  their  products.  It  may  be  divided 
into  two  Hyponomes:  1.  Entire;  2.  Mingled 
various  substances. 


*  Fcrr.  45.  The  name  Macaluba  is  Arabic,  signifying  the  place 
of  spilling  or  overturning.  This  phenomenon  is  mentioned  by 
Solinus ;  nay  Plato,  in  his  Phoedo,  menUons  the  tonent  or  spring  of 
mud  in  Sicily. 
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NOME  IV.    TUFO. 

This  may  be  regarded  as  the  fourth  and  kit 
of  the  great  yolcaoic  ejections.     It  is  chie&f 
composed  of  volcanic  sand  and  powders,  or 
what  are  absurdly  called  ashes^  of  pulverised 
lava,  dross,  and  pumice.     When  it  consi^sC 
ferruginous  clay  it  is  properly  called  puzzolmnf 
when  of  pumice  in  a  recent  state,  rapiUo  ot 
lapillo.     For  as  earths  are  no  longer  distingusk* 
ed  from  stones,  the  difference  of  cohesion  not 
altering  the  nature  of  the  substance,  so  taf/ 
may  be  regarded    as   of  various   induratioili 
These  remarks,  however,  naturally  lead  to  tuo 
grand  divisions ;  the  hard  tufo,  which  is  used 
as  stone;    and   the  soft,   or  incoherent  tufo, 
which  is  also  called  puzzolana,  tarras,  &c. 
Tofoof         Troil  has  observed,  that  the  crreater  part  of  the 

Iceland.      t     i         •  or 

Icelandic  mountains  consist  of  tufo ;  and  Hecla 
often  ejects  brown  and  black  pumice,  with  sai^ 
and  powder,  of  which  substances  it  chiefly  con- 
sists, interspersed  with  fragments  of  slate,  either 
originally  red  or  changed  by  fire.     Perhaps  the 

•  Italian  writers  always  put  ft^fo.  It  might  be  a  not  umvefiil 
distinction,  as  already  stated,  to  coofiiie  tt^fa  to  the  calcareoitt  and 
other  depositions  merely  aquatic. 


^ 


powden. 
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base  of  the  monntain  may  consist  of  slate  {  and 
the  red  puzzolana  of  the  Italians  may  be  merely 
that  substance  affected  by  fire. 

It  is  well  known  that,  during  the  grand  erup*     Voion^ 
tions  of  volcanoes,  the  sun  is  often  hid,  for  entire 
days,  with  thick  columns  and  clouds  of  com* 
DinQted  substances,   called  ashes  by  modem 
writers ;  while  the  ancients,  with  their  usual  dt8« 
ocmment,  used  the  word  powder*.    On  their 
Ml,  these  powders  become  coherent  and  in- 
flated, by  humidity  and  the  lapse  of  ages,  so 
f  V  often  to  assume  the  consistence  of  stone. 
Tbme  are  also  among  the  most  dangerous  phe* 
tonena;  the  city  Pompeta  having  been  over- 
whelmed with  a  hail  of  pumice,  while  Flercu* 
lueimi  was  buried  under  a  shower  of  powders; 
and  in  the  theatre,  constructed  without  a  roof  as 
Qsaal  among  the  ancients,  a  piece  was  found 
impressed  with  the  breasts  of  a  woman,  who  had 
periabed;   a  circumstance  which    evinces  the 
tenuity  of  the  substance.    The  hills  of  the  isle 
of  Ponsa  often  present  a  white  argillaceous  tufo, 
extremely  soft,  being  chiefly  composed  of  com- 
minuted pumicef.     Breislak  observed  in  Ischia, 
laiUs  of  a  fine  white  tufo,  sometimes  stratified ; 

*  £mvaluius   est  diet  pulvere,  populosque  subiia   nox  terruiL 

Quest,  nat.  1.  2.  &c.  &c. 
\  DoJotoieu^  Ponces^  118. 
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and  it  sometimes  assumes  the  appearance  .of 
pisolite.  '' 

A  chief  part  of     Dolomieu  has  asserted,  that  tufo  forms  nine, 
tenths  of  Mount  Etna,  and  its  filial  bills;  bot 
Ferrara,  a  more  competent  observer,  wii/  oot 
allow  that  one-half  is  of  this  substance.    Hie 
recent  eruptions  of  this  grand  and  perpetual 
volcano  have,  however,  been  chiefly  remarkable 
for  those  ejections  of  drosses,  powders,  and  saoi 
which  form  tufo,  as  the  reader  will  observe  fifOB 
the  following  accounts  of  Gioeni  and  Fentfii 
yet  untranslated ;  and  who,  being  skilful  oiiQO- 
ralogists,  deserve  more  confidence  than  comoM 
travellers  and  narrators.     Some  degree  -.  of  pto* 
lixity  is  indispensable,  as  already  observed,  m 
scientific  details;    and   in  the   description  of 
such  grand  and  wonderful  phenomena,  minute- 
ness, as  in  historical  anecdotes,  increases  the 
pleasure  of  the  perusal. 

Remmrkabic  in  Giocni's  account  of  the  eruption  of  Etna,  in 
eenip  o"s.  j^^j^  1787>  is  introduced  by  the  following  re- 
marks of  Dolomieu,  and  letter  of  the  French 
Consul  at  Messina. 
Doiomieu's  **  While  ou  the  point  of  closing  the  enumera^ 
tion  and  description  of  the  productions  of  Etna, 
this  volcano,  which,  during  six  years,  had  re- 
mained inactive  and  quiet,  experienced  new  con* 
vulsions:  they  began  about  the  15th  of  June^ 
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and  were  the  forerunners  of  an  eruption,  which 
manifested  the  greatest  activity  about  the  middle 
of  July :  the  eruption  was  remarkable  on  ac- 
count of  the  immense  quantity  of  ashes,  sand^ 
ind  light  pulverulent  scoria;,  which  issued  from 
iU  crater*.     They  covered  the  mountaihi  were 
expanded  over  a  part  of  Sicily,  and  carried  even 
as  far  as  Malta.    The  Chevalier  Dangios  col- 
p.  kctedy  on  the  terraces  of  the  observatory  at  that 
place^  a  pretty  large  quantity  of  black  sand,  in 
taall  hard  grains,  which  were  attracted  by  the 
magnet :  the  sand  was  mingled  with  small  and 
Mnewhat    transparent    crystals,    of   irregular 
figore,   which,   seen  through  the  microscope, 
appeared  to  be  a  porous  vitrification ;  this  sand 
was  borne  to  Malta  by  a  north-west  wind,  on 
tbe  night  between  the  18th  and  19th  of  July. 

•*  Many  currents  of  lava  were  emitted  by  this 
eruption,  and  consequently  all  those  kinds  of 
substances  which  I  have  attributed  to  this  crisis. 
I  have  received  different  accounts  of  this  event, 
i/^hich  may  be  serviceable  in  developing  the 
theory  of  subterranean  fires,  and  support  certain 

•   "These  numerous  products  of  scorification  announce  very 
connderable  efiervescencc,  and  are  constantly  attended  with  a  great 

of  elastic  fluids.     Hence  the  column  of  smoke  and 
to  an  immense  height  y  and  the  atmosphere  was  infectett 
xwlih  tlMedoarofiiilphur." 
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• 

ohsenrationt  I  bare  given  in  this  catalogve.  I 
cannot  therefore  terminate  this  work  more  pnh 
perly,  in  my  opinion,  than  with  an  extract  ftam 
a  letter  of  M.  UAUement,  French  Conral  at 
Messina,  in  which  some  curious  detaib  will  fct 
found ;  and  a  trandation>  by  myself,  of  the  nar* 
raijve  of  the  Chevalier  Don  Joseph  Gioeni*  pub* 
lished  in  Italian,  at  Catania,  in  September  1787« 


"  Extract  of  the  Letter  qfM.  UAll%umm% 
French  Consul  at  MessinOy  addtemdti 
the  Commander  Dohmieu*. 

Letter  of  the  ^'  Precisely  six  years  and  two  months  U" 
elapsed  since  the  last  external  symptom  of  fr' 
mentation  exhibited  by  Etna,  when,  towards  the 
close  of  the  month  of  June,  the  cloud  of  smoke 
with  which  its  summit  is  commonly  crowtied, 
was  observed  to  increase  in  size ;  this  smoke  oc* 
casionally  assumed  the  complexion  of  fire. 

"  Early  in  July,  an  opening  was  remarked  on 
the  edge  of  the  crater  in  the  north-west,  and 
the  fire,  as  seen  from  Catania,  exactly  resem- 
bled the  full-moon  at  its  rising  above  the  hoiv 
zon:    the  lava  made  a  slow  progress  £br  tm 

*  He  was  a  Knight-commander  of  the  Oedcr 
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dftjrs ;  it  occupied  a  space  on  the  slope  of  two 
Mes ;  became,  on  cooling,  grey  and  shilling  i 
[  tad  for  a  time  all  ceased. 
•  ^  In  the  night  between  the  9th  and  lOtb,  an 
IVdra  borealis  was  distinguished,  which  was 
wmbUe  for  the  space  of  half  an  hour,  and  was 
tlimted ;  it  was  largely  spread  and  covered  the 
whole  horizon  from  Monte  Rosso  as  far  as  Noto : 
ib  colour  was  that  of  light,  but  somewhat  deeper, 
liid  its  direction  being  the  same  as  that  of  the 
%Ription  which  it  preceded,  many  conceived  it 
jk  be  connected  with  it,  and  even  foretold  that  it 
%Mdd  happen. 

^  In  e£fect,  on  the  Idth,  a  black  and  thick 
ilRoke  was  again  seen  on  the  summit,  which  pro- 
INWvely   increased,   and  fire  was  shot  forth 
^KM  frequently  and  in  greater  abundance ;  but, 
tt  the  morning  of  the  l6th,  though  the  glare  of 
^  sun  and  the  thickness  of  the  smoke  prevent- 
^  ^art  of  the  active  fire,  which  issued  from  the 
nouth  of  the  volcano,  from  being  seen,  the  ex- 
treme beat  of  the  atmosphere,  the  noise  froni 
die  mountain,  and  the  subterranean  explosions 
which  shook  the  whole  of  its  base,  announced 
1^  violence  of  the  eruption  being  at  its  acme ; 
#lffl  thb  was  not  the  case  until  the  next  day^ 
and  at  ten  at  night  it  presented  a  most  terrible, 
Mv  afc  the  same  time,  a  most  interesting  spec- 
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taclet  a  colamn  of  fire,  of  astonishing  vrfi 
was  seen  to  rise  from  the  nioutli,  the  h^g^ 
which  was  estimated  atabout  five  hundred 
at  the  same  time  a  strong  lateral  current  of  Iffl 
was  discovered  running  in  a  south-wesl  direptidn 
and  which  leaving  the  base  of  the  column,  form- 
ed a  right  angle  with  it,  the  lines  nearijf  equal 
in  length. 

"  The  column  itself  presented  in  the 
it  displayed  the  greatest  variety :  the  inlli 
part,  abouoding  in  a  prodigious  quantil 
water  and  sand,  was  occasionally  mingled 
a  chiar'  oscuro,  which  at  every  instant  thi 
ed  the  flame  with  extinction,  but  which  ulti- 
mately tended  only  to  increase  its  vivacity  [mo 
ou  these  occasions  was  it  that  the  eniption  W 
distinctly  visible  at  Messina),  and  the  darkan^ 
caliginous  part  above,  throughout  its  whole  «• 
tent,  was  illuminated  by  flashes  of  fire,  electrica 
aigrettes,  and  evulsions  of  ignited  stones-,  sotbal 
what  with  the  explosions  of  the  crater,  andtbt 
incessant  suhterraneau  rumbling,  a  strong  siiw- 
litude  was  afforded  to  the  ear  of  a  distal 
tempest, 

"  This  spectacle  was  presented  during  W 
successive  days;  on  the  19th,  all  seemed  ap 
peased.  It  is  not  with  Etna  as.  with  Vesuvim 
for  DO  one  prcsuiiies  to  approach  this  raountai 
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when  in  a  state  of  fermentation,  and  onlj  after 
Several  days  of  tranquillity  dares  even  the  ob- 
aenrer  venture  on  his  researches. 
•    *^  All  that  can  at  present  be  said  is,  that  the 
great  current  of  lava  which  flowed  from  one  of 
the  sides  of  the  crater,  ran  the  space  of  four 
Jai^es,   alternately  threatening  the  towns  of 
Bandazzo  and  Bronte,  especially  the  latter,  which 
the  inhabitants  were  on  the  point  of  abandon* 
'  log,  hot  we  have  not  heard  of  its  having  expe- 
rienced any  material  damage ;  the  ignited  stones 
pMnded  two  peasants,  who  were  at  work  at  the 
ice-houses,  at  the  distance  of  two  leagues  from 
t|ie  summit;   the  rain  of  sand,  which  fell  in 
Hbnndance  on  the  plain  of  Mascara  and  in  the 
teiritory  ofJaci,  destroyed  almost  all  the  crops. 

"  The  following  are  the  results  of  the  obser- 
vations of  those  who,  after  the  termination  of 
the  last  eruption,  visited  Etna :  1^.  The  summit 
of  Eftna  is  inaccessible  from  the  vast  quantity  of 
lava,  and  of  black  and  friable  pumice  (drosses), 
with  which  it  is  entirely  covered,  and  which  yet 
retain  an  intolerable  heat;  2^.  The  great  crater 
is  closed,  and  another  has  been  formed  of  equal 
dimensions  between  that  and  the  one  on  the 
western  side,  closed  some  years  before ;  3^  The 
matter  of  the  eruption  is  of  two  kinds  only, 
aaline  and  earthy ;   4^.  By  analysis  the  saline 
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matter  is  found  to  conoist  of  sal  ammoniac^  ib 
wliite  and  ydlowish  ciystalsj  and  in  a  tolerabi/ 
pure  state ;  and  jualiy  compounds  of  sal  ammo- 
niac,  mingled  widi  very  fine  volcanic  sandi 
which  has  prevented  this  salt  from  assumipg  its 
natural  form  and  colaur :  the  earthy  matter  is 
compounded,  in  various  proportionSj  of  esrthi 
day,  iron,  and  lime/' 


Gioeni's 
account. 


Fint 
appearance* 


•^  Translation,  by  Dolamieu,  of  the  Narratit^ 
of  the  Chevalier  Don  Joseph  Gioeit  *» 
Member  of  various  Academies,  and  an  f^ 
habitant  of  the  first  Region  qf  Etna. 

"  loterdumque  atram  pronunpit  ad  ethera  nubem« 
TurbiDe  fumantem  piceo,  et  candente  favillft. 

VxRO.  L  vL  JEo. 

"  From  the  year  1781,  the  epoch  of  the  last 
eruption  of  Etna,  that  mountain  continued  per- 
fectly inactive;  rarely  did  smoke  ascend  from 
its  crater,    and  even  during  the  earthquakes 
which  destroyed  Messina  and  part  of  Calabria, 
the  vents  of  this  volcano  seemed  to  be  closed. 

"  About  the  middle  of  the  last  month  of  June 
1787, 1  inhabited  a  country-house  in  the  middte 
region  of  the  mountain,  and  daily  remarked  9^ 
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:e  which)  issuing  .firom  the  crater^  fell,  on 
one,  and  covered  the  summit  of  the  vol- 
;  I  observed  occasionally,  during  the  nighty 
this  smoke  towards  the  centre  was  of  the 
tr  of  fire^  it  gradually  augmented  to  the 
of  June,  when»  by  rising  in  a  vertical  co- 
,  it  foretold  a  speedy  eruption. 
Flames  were  visible  on  the  evening  of  the 
day,  and  continued  to  be  so  until  the  night 
e  27th. 

On  the  28th,  at  eight  in  the  morning,  an  TUck  smoke, 
mse  column  of  smoke  was  seen  issuing 
the  crater,  of  white,  black,  and  red  colours^ 
by  after  attaining  a  considerable  elevation, 
mable  to  sustain  its  weight,  and,  as  if  com* 
ed,  assumed  the  form  of  a  pine ;  after  this^ 
.t  forth  a  horizontal  line,  forming  an  angle 
degrees  with  the  column  in  a  vertical  posi-> 
and  taking  a  direction  towards  the  south* 

rhis  species   of  thick  and  opake  cloudy 

?d  by  the  smoke,  after  traversing  a  part  of 

',  extended  forty  miles  out  to  sea;  itshow- 

Dver  the  whole  space  it  covered  a  quantity 

;ht  scoriae  and  ashes;  while  this  was  pass- OfdroMesaad 

powden* 

fresh  volumes  of  thick  smoke  rose  from  the 
r,  took  at  a  certain  elevation  the  same  di* 
)n  along  the  horizon,  and  furnished  the  cloud 

2c2 
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V    .    -  I  ,  -    t 


iHUi'tfae  folcamc  nittfa^  f  »:i 

aMdowa.    This dodi tibotboed Um^joffj^  fir 
until  the  mgfat  of  the  SOth,  when,  it  #WIijrdtf 
•I^Mnd*. 

^  :«  in  the  monring  ^  the  SOth,  Cain^  «d    |«^ 
Aa  knigfabonrhood  wisre  covered  witk?  i:iinB 
Uyer  of  extremdy  fine  powders. '  m^ 

'«  Hie  flames  and  smoke  continned  darf%1lie  wh  * 
tfeig^ }  and  the  smoke,  extending  from  tiie  a#  %^, 
mit  towards  the  west,  indicated  the  direetkio  of 
an  eruption  of  la?a;  the  volcano  continaad'i^ 
this  state  without  anj  remarkable  allteatlott,«lkB^  IT^ 
thaii  occasional  subterranean  shocks; 
,  «f  On  the  8th  of  Jul  j,  at  two  in  the 
the  smoke  increased,  rinng  in  while  iAd 
l^ular  clouds,  which  rapidiy 
other;  bj  these  clouds  the  mountain 
ed,  and  the  atmosphere  was  loaded  wilkiiMU 
an  immense  height;  they  spread  Jtowisda 
west,  in  the  direction  of  the  wind :  at  the 
time  a  roaring  was  heard  under  ground, 
panied  by  concussions  of  the  earth ;  the  repeals^ 
peak  of  thunder  were  echoed  through  the  Arp 


•  <«  On  viiitiiig  the  ipolt  covered  by  thb  nin  oifomim,  I  f^ 
quurked  that  the  smoke  had  fonned  a  bend  towards  the  aovdi^  Sip 
on  leanng  the  crater,  it  paesed  over  DifagkeUo  and  Z^finm,  i*' 
thence,  directiDg  ito  ooorw  by  the  woodi  of  Jaci,  it  reached  Ab^ 
above  Sonia  7Vc/!a.^ 
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Aarora 
borealii. 


while  the  smoke  in  the  west  and  north-east  was 
furrowed  by  continual  flashes  of  lightning  of  Ligbtningf. 
various  colours;  this  smoke  so  much  resembled 
a  cloud  laden  with  haiU  that  e^^cry  body  con* 
ceived  it  to  forebode  a  violent  storm ;  the  cloud 
TOKiained  in  this  state  the  space  of  four  hours^ 
when  it  was  utterly  dissipated  by  the  violence  of 
tilie  wind  ;  the  flames  continued  three  days  and 
nights  without  intermission. 

*'  On  the  12th  and  ISth,  neither  flame  nor 

•moke  were  visible  proceeding  from  the  crater; 

^od  on  the  night  of  the  13th,  three  quarters  of 

^^  hour  after  nine,  a  weak  aurora  borealis  was 

^'ixinguished,  beginning  towards  the  west,  and 

^^t^nding  eastward,  passing  north  of  Etna;  this 

Rumination  ceased  about  eleven  o'clock,  but 

'^^Uppeared,  in  the  same  polition  as  before,  at 

^'^^  in  the  morning :  it  then  exhibited  radii,  ap- 

P^*^ntly  diverging  from  a  centre  behind   the 

D^^^nntain,  and  at  intervals  shone  with  more 

'1^1  cndour  than  at  others ;  it  continued  thus  visi- 

W^  the  space  of  an  hour. 

*•  On  the  following  days  the  flames  increased, 
*a^  subterranean  roarings  were  loud,  and  the 
^^^^cussions  so  violent  as  to  shake  the  houses ; 
^^^ming  myself  therefore  no  longer  safe  so  near 
^^  summit,  I  removed  to  Catania. 

^*  In  the  night  of  the  17th,  and  throughout  aonds  of  nod. 
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the  18th,  the  subterranean  noise  was  almost  nih 
interrupted;  at  five  in  the  evening,  clouds  of 
white  smoke,  streaked  with  black,  sprang  fortk 
in  rajiid  snccession,  the  one  cloud  driving  fo^ 
ward  the  oth«T  ;  they  covered  the  mounteinand 
spread  over  Ciitania,  excluding  the  light  of  day 
during  eight  hours;  the  clouds  showered  down, 
almost  perpetually,  a  rain  of  very  shining  bisck 
sand;  the  atmosphere  at  first  was  loaded  wiA 
vapours  of  a  reddish  yellow  colour,  which  wttt 
perceptible  the  space  of  an  hour,  and  diffused 
on  all  sides  a  smell  of  sulphur,  that  cODttnned 
for  several  houra. 

«  While  these  vapours  infected  the  atmosphere 
the  thermometer  of  Reaumur  rose  from  ^i  to 
S8^  (7/t  to  S^T  of  Fahrenheit) ;  which  proves 
that  the  temperature  of  the  air  was  increased  by 
the  beat  of  the  sand. 

"  In  the  course  of  the  first  three  hoan  this 
rain  of  ashes  formed  a  bed  two- thirds  of  a  tine  in 
thickness;  in  the  five  succeeding  faoursj  tlie 
quantity  that  fell  was  the  third  of  a  line. 

"  The  crater,  at  sun-set,  presented  a  wohder^ 
All  spectacle,  easier  for  the  painter  tfasn  tke 
writer  to  describe:  the  flames  rose  to  a  hdgfat 
greater  than  ever  was  known  before;  thej  wen 
distinctly  seen  divided  into  three  large  cclmoMi 
^hicb  rose  either  at  once^  or  at  separate  intn^ 
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vals^  and  shot  forth  an  abundance  <if  ignited 
etones;  part  of  which  falling  back  iwtb  the 
crater,  seemed  to  augment -the  ?iolence  of  the 
£ame,  while  the  other  part  rolled  to  a  consider- 
able distance  down  the  flanks  of  the  cohe. 

'^  The  smoke,  accumulated  at  a  considerable 
lieight,  was  mingled  with  flames,  which  cast  a 
light  on  objects  similar  to  a  weak  moon-light ;  it 
occupied  a  great  horizontal  extent,  above  which 
roise  the  three  columns  of  fire.  Another  columii 
of  very  dense  smoke  was  noticed,  proceeding  at 
intervals  from  a  vent  in  front  of  the  oth^kis;  it 
concealed  for  some  instants  the  centre  of  ex^Io- 
rion,  and,  extending  towards  the  south,  united 
iritb  the  other  smoke,  which,  forming  Im  arch 
several  miles  in  length,  served  as  a  conduct6r  to 
the  electric  fires ;  its  extremity  was  frequently 
furrowed  by  lightning. 

••  The  height  of  this  column  of  fire,  which  column  of  fire, 
continued  from  eleven  o'clock  till  midnight,  seen 
from  Catania,  was  estimated  at  half  that  of  the 

mountain. 

"  After  the  eruption  had  l^ted  five  hours, 
the  mountain  was  enveloped  in  the  deepest  dark- 
ness, except  the  crater,  which  still  emitted 
flames  to  the  same  height  as  the  day  before; 
besides  the  first,  three  other  currents  of  lava 
seemed  to  be  ejected ;  one  towards  the  east,  and 
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two  towards  the  souths  and  all  in  divergent  radii 
from  the  crater;  but  observing  them  afterwards 
with  k  good  telescope^  I  perceived  that  the  three 
supposed  currents  of  lava  were  no  other  than 
masses  of  scorise  heaped  together  during  the 
eruption,  which  continued  to  burn  on  the  flanks 
of  the  cone,  and  which  became  extinct  at  four 
in  the  morning. 

'^  A  second  eruption  seemed  to  announce  it- 
self on  the  following  day,  when,  at  noon,  ait= 
immense  number  of  whirling  clouds  of  wbitflB 
smoke  issued  from  the  crater,  spread  themselves 
from  east  to  west,  and  by  three  o'clock  attained 
an  immense  elevation ;  it  seemed  as  though 
would  cover  the   city   of  Catania;    but  thi 
merely  terminated  in  flashes  of  lightning,  similft.! 
to  those  of  the  day  before,  rather  more  pale,  an 
which  issued  from  the  more  elevated  globes, 
afterwards  understood,  that  in  the  second  and 
third  region,  some  aqueous  clouds  uniting  witJi 
the  smoke,  a  very  violent  rain  fell  mingled  witi 
volcanic   matters,  differing  in   a  small  degree 
from  the  first;  in  the  space  of  an  hour,  the 
whole  was  dissipated,  and  the  mountain  was 
clear. 

"  The  ordinary  flames  continued  during  the 
night  of  the  20th  of  July ;  they  somewhat  in* 
creased  at  two  in  the  morning,  and  even  assumed 
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the  form  of  a  column;  but  the  fermentation 
diminishing,  they  resumed  their  former  appear- 
ance in  aboQt  half  an  hour's  time,  and  preserved 
the  same  during  two  or  three  day/s,  subseqiient 
to  which  the  mountain  resumed  its  pristine  tran- 
quillity. 

^*  It  is  evidently  visible  that,  on  this  eniptioQi 
tbe  extent  of  the  crater  was  diminished  towards 
the  south,  and  increased  towards  the  west. 

**  From  the  testimony  of  individuals  worthy  Siie  of  i 
of  credit,  I  learn  that,  oq  the  18th  of  July, 
blocks  of  dross,  weighing  a  pound  and  a  half, 
^ected  from  the  crater,  fell  in  the  valley  of  Bue, 
that  is  to  say,  five  miles  and  a  third  part  of  a 
^Ue  from  the  spot;  others  likewise  were  thrown 
^  -different  distances,  in  all  directions  round 
^boQt  the  crater,  diminishing  in  size  in  proper- 
bon  to  the  distance. 

•*  At  La  Cava  Secca,  six  miles  from  the  crater, 
^toe  fell  the  size  of  a  pigeon's-egg ;  at  twelve 
^iles  from  it,  fragments  of  dross  blended  with 
^Dd  formed  a  bed  more  than  three  inches  in 
Sickness.  During  the  rain  of  which  I  have 
spoken,  the  whole  of  the  middle  region  of  Etna 
^^  enveloped  in  darkness ;  but  chiefly  in  the 
^^itern  part,  where  the  greatest  quantity  fell. 

•*  The  inhabitants  of  Zafarana  were  unable  to 
^^  each  other  at  the  distance  of  two  feet;  and. 
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when  the  flames  began  to  appear,  they  weiceih 
Teloped  in  vapours  of  intolerable  heat  i  they  im*- 
gined  the  mountain  was  sinking  into  the  abpi 
from  which  it  sprung:  part  of  the  inhabitanli 
abandoned  the  village,  and  consternation  was 
universal ;  the  volcanic  matter  retained  a  heat 
which  it  communicated  to  the  atmosphwe,  and 
the  air  was  loaded  with  reddish  vapour;  theraio 
that  fell  ruined  the  vineyards  and  trees  of  Ac 
middle  region,  the  latter  in  many  parts  baring 
nothing  but  the  trunk  left  standing. 

"  From  Bronte  we  had  information  that,  du- 
ring the  night  of  the  18th  of  July,  a  current  of 
lava  from  the  crater  surrounded  a  wood  in  the 
neighbourhood  of  the  town  ;  and  from  its  having 
made  a  progress  of  several  miles  in  very  litrie 
time,  it  caused  there  the  greatest  alarm. 

"  Feeling  a  desire  of  examining  on  the  apot 
the  effects  of  this  eruption,  the  moreexinordi- 
nary  from  its  having  proceeded  from  ttaekommi^ 
and  not  occasioned  any  opening  in  the  fl&oks  of 
the  mountain,  I  repaired  in  the  beginning  of 
August  to  Bronte :  this  town,  situated  not^ 
west  of  the  crater,  stands  at  the  distance  c^  ■! 
miles  from  it,  in  a  direct  line;  within  the  iutet^ 
val  are  several  volcanic  mountains,  and  curRtAl 
of  lava  which  have  traversed  and  laid  waste  i 
thick  wood  of'  fir,  whose  deep  roots  were  finf 
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Id  ancient  lava,  decomposed  and  converted  into 

euih*.     After  passing  those  arid  spnt^,  I  ascend- 

td  a  bill,  from  which  1  clexrly  distiiiguitihed  two 

new  cnrrents    of  tara:    the   6rst    iiod    flowed    Carmbaf 

V,  N.  w.   of  the  crater  over  the  flanks  of  the 

cone,  between  the  two  teiritories  of  Bronte  and 

Aiemo  ;  I  was  assured  that  the  breadth  of  this 

rtream  was  a  mile,  and  its  length  three  miles  ;  it 

"a*  formed  on  the  l6th  and  I7ih  of  July,  and 

odthe  18th  the  rate  of  its  progress  had  so  much 

iJittiinished  that  it  ceased  to  advance  more  than 

«  few  fathoms.     I  was  unable  to  approach  it,  on 

iccount  of  the  steepness  of  the  rocks  by  which 

it  was  surrounded.     The  second  stream,  which 

took  the  direction   x.  v,\  by  n.,  was,  at  its  is- 

iiiing  from  the  crater,  half  a  mile  in  breadth  ;  it 

q>read  afterwards  so  as  to  become  a  mile  broad. 

Mid  descending  rather  in  an  oblique  line  down 

the  rapid  slope  of  this  part  of  the  cone,  divided 

Ultodifferent  currents,  which  left  between  them 

'  •  "  I  WM  obliged  to  traverse  ihe  current  of  lava,  made  by  the 
eraptton  of  1766,  the  most  rccenl  of  any  which  look  litis  direction  ; 
I  HW  Kvetal  streams  of  lata  which  hail  crossed  others,  and  which 
iSbided  me  evident  proofs  of  the  fallacy  of  the  conclusions  of  those 
llfto  leek  to  otimale  the  period  of  the  formation  of  the  beds  of  lava 
ftOnl  die  change  they  have  undergone.  Some  lavai,  of  earlier  dale 
(ban  othen,  still  resist  the  weather,  and  present  a  vitreoui  and  un- 
rfteied  sur^ce,  while  the  lavas  of  later  dalt  already  begin  to  be 
ttoretat  with  vegeiaiion." 
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Tarious  eminences  they  met  in  iheir  conne 
these  streams  united  to  form  but  two  branche^^ 
after  having  flowed  oyer  a  space  of  four  milei  i 
a  very  short  period  of  time,  in  tlie  night 
the  18th. 

*'  Nearly  the  whole  surface  of  this  hn 
covered  with  smoke,  which  issued  from  creviceK 
in  the  mass,  and  which  increased  in  quantity  in 
proportion  to  its  proximity  to  the  crater;  nracii 
smoke  likewise  arose  from  the  crater  itself.    At 
two  in  the  morning,  the  thermometer  of  Reaih 
mur  stood  at  191  (^^t4  o(  Fahrenheit*). 

^'  On  reaching  the  extremity  of  one  of  tfai 
branches  of  lava  recently  ejected,  I  found  it  still 
continued  hot,  and  the  heat  was  more  senabfe 
as  I  advanced  upon  it.     The  thickness  of  this 
stream  did  not  exceed  sixteen  feet.     Placing  the 
thermometer  upon  the  drosses  on  the  surface^ 
the  mercury  rose  to  28  {82\-  of  Fahrenheit), 
and  had  the  guide  allowed  us  to  advance  farther, 
the    heat   would   have  been  still   greater^.     [ 
brought  away  some  of  the  light  drosses  and 

•  "  Before  I  reached  the  lava,  I  made  an  experiment  with  thft 
new  atmospherical  electrometer  of  M.  de  Saussiire  j  the  air,  not- 
withstanding I  raised  my  arm  with  the  instrument  as  high  as  pos- 
sible, exhibited  no  indications  of  electricity." 

t  "  The  divergency  of  the  balls  of  the  electrometer,  with  which 
I  here  made  some  experiments,  did  not  exceed  the  fraction  of  m  linei 


Seavy  lava,  of  which  the  whole  of  this  current 
seemed  to  be  composed. 

"  Learning  for  certain  that  there  was  not  on 
the  north  of  Etna  any  new  current  of  lava,  I  trod 
liack  my  steps  towards  Nicolosi.  I  re-ascended 
Ihe  mountain  on  the  11th  of  August,  and  bent 
l»y  way  directly  towards  the  crater,  to  examine 
t>e  changes  which  an  explosion  so  violent  must 
'ecessarily  have  effected  :  smoke  rose  from  the 
rater  in  great  abundance,  and  to  a  considerable 
oigbt;  bat,  driven  by  the  wind  towards  the 
1st,  it  was  no  prevention  to  my  plan. 

■  •*  From  the  very  walls  of  Nicolosi  I  noticed 
>St  the  earth  was  covered  with  small  fragments 

■  light  dross,  which  became  larger  in  propor- 
On  as  1  approached  the  summit  i  I  found  they 
*d  covered  the  whole  space  denominated  the 
^n  del  Logo,  in  such  manner  that  the  former 
il  could  no  longer  be  distinguished;  the  time 

my  departure  on  the  excursion  was  half  past 
K:ieiD  the  morning,  and  the  thermometer  stood 
■^  (55i  of  Fahrenheit). 

-  it  diuppearcd  at  three  feet  distance  from  the  lava.  To  asceruiii 
■■^clly  whether  or  not  there  reAlly  was  any  difference  in  the  slate 
^cctiicitf ,  I  sei'eral  times  got  upon  and  descended  frotn  the  lava, 
^  "found  not  the  slightest  divergency  of  the  b*lb  on  removing  to  a 
**nce  of  forty  paces  j  thetlightelectriciiy  in  the  lava  was  of  a  poti' 
^  Viad,  ai  I  convJDCtd  myself  by  means  of  B  tttcli  of  Spao'iah  w»." 
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"  On  reaching  the  Philosopher's  Tower*, 
guide  measured  the  height  of  the  bed  of  di 
and  found  it  three  feet  j  but,  at  the  foot  of  .-» 
cone,  two  miles  distant  from  the  crater  in  a  ri^ 
line,  I  computed  the  stratum  of  drosses  to  bfl 
twelve  feet  in  thickness, 

"  I  found  a  number  of  insulated  rouadUeddh 
which  had  been  thrown  out  from  the 
towards  the  w.  s.  w.,  and  in  the  same  directioa 
I  saw  a  current  of  lava,  still  inflamed  and  smok* 
ing,  which  was  descending  from  the  crater*  av 
at  its  origin  was  about  half  a  mile  in  bread^i  il 
afterwards  swelled  to  a  breadth  of  threesAlfl 
and  extended  two  miles  in  length  ;  the  heiglltwV 
the  current,  at  its  sides,  was  from  twelve  tons* 
teeo  feet,  but  in  the  middle  twice  or  evea  fw' 
times  as  much ;  the  current  continued  to  recdr^ 
fresh  matter  from  the  crater,  as  was  indicated  bf 
the  slow  motion  of  the  drosses  with  wbicb  it* 
surface  was  covered,  and  the  flames  which  pro* 
ceeded  from  the  occasionally  cloven  surface,  W 
which,  notwithstanding  the  day-light,  were  via- 
ble;  we  at  the  same  time  perceived  that  t!ie 
progress,  in  a  forward  direction  of  the  curc«i^ 
was  arrested. 

"  The  portion  of  the  cone  we  had  to  pass,  in 

•  Probably  built  wben   the  Emyetoi  Hadrian  twice  •i*"' 
Etna.— P. 
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order  to  reach  the  crater,  being  cofered  with 
this  lava,  we  were  consequently  obliged  to  ad^ 
Tance  over  it,  following  our  guide,  who  picked 
his  steps,  choosing  those  drosses  to  tread  upon 
which  were  the  least  friable ;  but  our  labour  was 
vain,  since,  on  reaching  the  looked-for  term  of 
Qnr  journey,  so  great  a  quantity  of  smoke  issued 
^.entirely  to  fill  the  mouth  of  the  crater,  and 
Prohibit  all  approach. 

**  The  guide,  who  had  paid  a  visit  to  the  same 
,tpot  some  days  before,  informed  me  that  he  per- 
ceived a  considerable  increase  in  the  fermenta* 
ti<m  of  the  mountain ;  and  what  he  stated  was 
confirmed  by  a  smoke,  which  ascended  fix)m  a 
munber  of  the  chasms  of  Monte  Bosso^  although 
this  mountain  is  at  a  distance  of  three  miles  from 
the  crater. 

'^  Before  I  quitted  the  lava,  I  placed  the  ther* 
snometer  on  a  piece  of  heavy  dross,  about  the 
middle  of  the  current;  the  mercury,  in  two  mi- 
nutes, rose  to  22^  (72^  Fahrenheit*). 

*  "  The  difficulty  of  tlie  situation  did  not  admit  of  my  making 
experiments  with  tlie  electrometer;  but  on  examining  this  instru* 
jne&tj  at  the  distance  of  a  mile  from  the  crater,  I  found  the  diver* 
of  the  balls  extended  to  three  lines  and  a  fraction ;  this  I  then 
to  be  owing  to  a  cloud,  which  was  passing  perpendicularly 
over  my  head ;  when  the  foot  of  the  electrometer  touched  the  earth, 
the  electricity  disappeared ;  and  repeating  afterwards  the  experiment, 
I  found  the  divergency  did  not  exceed  one  line." 
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**  Directing  now  my  steps  towards  thut  put 
of  the  cone  which  fronts  the  south,  I  foaiid  there 
another  small  current  which  had  not,  like  tbe 
rest^  proceeded  from  the  crater,  but  whicb,  oo 
the  18  th  of  July,  formed  an  opening  for  i(se(( 
half  a  mile  below  the  crater ;  this  emption  had 
formed  a  small  mountain  of  a  conic  form»  witht 
lateral  opening,  through  which  the  current  flov* 
ed  in  a  breadth  of  half  a  mile,  and  to  the  leogdi 
of  a  mile.     My  guide  informed  me,  that  it  ttf 
from  the  inferior  opening  of  this  small  coDe  tM 
the  smoke,  mixed  with  sand  and  light  droMb 
issued,  which  occasionally  concealed  the  fii^ 
from  the  great  crater. 

'^  This  partial  eruption  was  not  visible  froii 
Catania,   on  account   of  the  interposition  ^ 
Monte  Rosso,  immediately  between  the  summ^^ 
of  Etna  and  that  city. 

"  The  appearance  of  these  two  small  stream* 
is  not  so  horrible  as  that  of  Bronte,  on  account 
of  their  being  of  different  colours,  produced  by 
the  iron  in  the  lava ;  which  is  deprived  of  its  ifl^^ 
flammable  substance  by  the  sulphuric  acid,  reih-^ 
dered  more  effective  by  heat. 

**  I  examined  many  insulated  pieces,  darted 
»  to  the  distance  of  one  or  two  miles,  and  remaik* 

ed  their  figure  to  be  a  pretty  regular  oval ;  their 
larger  diameter  was  five,  and  their  smaller  three 
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feet;  I  found  a  similar* block  projected  the  dis^- 
tance  of  three  miles,  its  diameter  one  way  was 
ieighty  the  other  four  feet ;  its  prodigious  weight 
had  occasioned  it  to  bury  itself  almost  entirely 
itt  the  drosses,  and  its  surface  alone  was  visible. 
*'  Pieces  of  such  great  bulk  are  not  numerous  3 
Imt  it  is  impossible  to  calculate  the  immense 
quantity  of  light  and  heavy  drosses,  which,  at 
irmrious  elevations,  cover  the  cone  itself,  and  the 
country  for  several  miles  around;  and  which^ 
during  the  most  violent  part  of  the  eruption,  fell 
in  the  form  of  rain.  The  streams  of  solid  lava 
added  together  would  form  a  solid  mass,  includ- 
ing interstices  between  the  parted  streams,  of 
9aii8fi61^6  cubic  feet. 


"^"PBODUCTION  OF  THE  ERUPTIONS  OF  THE 

MONTH  OF  JUUr,  1787- 

''  I  have  minutely  examined  the  productions 
^*  this  eruption,  which  maybe  reduced  to  the 
allowing  varieties. 

"  No.  I.  The  first  rain  of  volcanic  matter,  at  Drosses  and 

^Ctt  sight,  appeared  to  consist  of  a  yellowish 

V^zzolana,  such  as  is  found  near  the  craters  of 

Volcanoes,  after  their  having  been  long  extinct ; 

it  is  composed  of  pieces  from  the  size  of  dice 

VOL.  II.  2d 


down  to  that  of  the  fineat  powder;  and  is  a 
porous  laya,  light,  tender,  and  somewbat  re- 
lembling  an  argillaceoas  substance,  which  is 
astringent  to  the  tongue ;  some  of  the  grains  are 
hard  lava,  heavy,  ferruginous,  and  in  rovod 
particles.    Nearly  half  of  this  first  volcanic  rain 
consisted  of  very  fine  powders^    these,  seeii 
through  a  microscope,  appear  to  be  composedf 
1.  of  crystals  of  Uack  schorl*,  which  partially 
retain  their  prismatic  shape,  and  are  partially 
eaten  by  rust;    S.  vitreous  grains  of  similar 
schorl ;  3.  grains  of  lava  which  have  undergone 
alteration,  and  are  reddened  or  whitened  by  va> 
pour;,  4.  crystals  of  felspar,  detached,  and  d- 
though  somewhat  decomposed,  preserving  thdr 
rhomboidal  form ;  5.  other  crystals  of  felspas 
adhering  to  lava,  changed  and  covered  witb 
farina  externally,  but  internally  untouched ;  G, 
fragments  of  lava  with  small  crystals,  similar  ^o 
the  arsenical   ruby;    7.  others  incrusted  wit/i 
flowers  of  sulphur;  8.  vitrifactions  of  no  regular 
figure,   porous  vitrifactions,   and  a  species  of 
black  glass  or  obsidian,  transparent  at  the  edges 
and  of  a  dark  green  colour. 

«  The  matter  here  analysed  was  collected  oa 
the  snows  of  the  crater  at  Trifoglietto. 


*  Sdwd  WW  the*  a  hmm  for  siderite,  or  hoiaWtDde.«»P. 
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0.  II.  Heavy  drosses  of  nearly  an  oval 
and  vi^eighing  from  six  to  eight  and  nine 
\l  such  were  projected  the  distance  of 
lies  from  the  crater  j»  superficially  they  are 
i,  their  pores  are  glossy^  and  are  five  or 
es  in  diameter.  The  centre  of  these 
has  rounded  and  pretty  regular  pores; 
ains  crystals  of  white  felspar  confusedly 
edj  and  some  volcanic  chrysolites.  The 
s  of  felspar  preserve  their  transparency, 
^  merely  a  little  glazed,  while  the  chrjrsor 
^ve  undergone  a  species  of  ftisiout  which 
mbined  their  grains,  and  rendered  their 
convex. 

lese  drosses  are  found  round  the  crater, 
Uy  from  the  southern  to  the  eastern  side, 
as  in  the  valley  of  Bue. 
h  III.  Light  whitish  drosses,  similar  to 
emous  pumice-stone  of  Lipari  5  they  have 
ie fibrous  texture  and  prolonged  pores; 
ttle  light  drosses,  of  a  black  colour,  ad- 
»  this  pumice,  which  separately  floats  on 
ter,  but  which  when  attached  to  the  black 
,  is  carried  by  their  gravity  to  the  bottom : 
be  first  instance  known  of  Etna  having 
ed  a  similar  substance, 
und  on  the  W.  S.  W.  torrent  of  lava,  near 
ten 

Sd8 


*'  No.  IV,  Light  drosses  in  separate  pi( 
the  largest  are  ten  inches  long,  one  in  vidl^ 
and  two  in  breadth  j  from  this  size  theydimift 
nish  to  that  of  a  pigeon' s-egg ;  their  pores 
rounded,  glossy,  vitrified,  and  of  a  pitch  Waci?" 
some  of  them ,  seem  to  be  damp  as  soot;  «*^ 
through  a  magnifying- glass,  they  appear  a  Ml*^ 
vitrifaction,  porous,  and  of  a  greenish  colour,  'f 

"  These  drosses  are  found  at  a  greater  distao* 
from  the  crater  than  the  former;  some  eyea,! 
far  from  it  as  six  miles. 

"  No.  V.  A  very  fine  and  shining  sand,  whi(j 
seen  through  a  microscope,  is  found  to  becoiW 
posed  of  grains  of  volcanic  chrysolites,  trans- 
parent, and  of  a  golden  green,  and  greenish 
colour.  Among  the  sand  also  are  fragments  of 
transparent  quartz,  and  laqihiated  felspar. 

"  Sand  of  this  description  felt  at  Catania,  on 
the  18th  of  Jul  J. 

"  No,  VI.  Light  sand,  formed  of  small  graim 
and  fdaments  of  a  glossy  vitrifaction,  analogous 
to  the  drosses  No.  IV. 

"  This  sand  fell  in  every  part  of  the  secMwl 
region ;  and  on  the  confines  of  the  first,  from  tl* 
eastward  to  the  south  and  south-east,  on  the' 
18th  of  July;  it  is  mingled  with  fragments  of 
the  drosses  before  noticed. 

**  No.  VIL  Puzzolana  composed  half  of  cryfr 


talfl  of  black  schorl,  wliich  have  received  a  kind 
of  varnish  from  fire;  of  fragments  of  drosses 
sach  as  described  No.  III. ;  of  chrysolites,  some 
yellow  and  transparent,  and  others  opake  and  of 
doll  green  colour  at  they:  edges;  of  small  crys- 
tals of  white  felspar  in  rhomboidal  iarainaj,  some 
detached,  others  united  together,  and  grouped 
with  crystals  of  schorl,  some  of  them  superficial- 
ly nitrified.  The  crystals  of  schorl  preserve 
almost  perfectly  their  natural  figure:  they  are 
c2liefly  detached  in  octagonal  prisms,  somewhat 
compressed,  and  with  two  broad  and  one  nar- 
row side,  terminated  by  a  dyedral  summit  witli 
httagonal  faces ;  they  present  some  slight 
varieties. 

f*  This  matter,  which  fell  on  the  igtU  of  July, 
did-not  extend  beyond  the  middle  region,  where 
it  spread  from  the  S.  E.  by  S.  to  the  S.  W. 
wherever  the  watery  cloud  mixed  with  the  smoke 
which  contained  it  was  carried,  and  from  which 
it  was  precipitated  by  the  rain. 

.  **;No.  VIII.  Pieces  of  lava  tolerably  compact,  prtbiMof 
of.  an  oval  or  wedge-shaped  form,  from  two  or 
Lhree  to  twelve  inches  in  length,  and  from  one  to 
rix  inches  in  thickness;  the  surface  vitrified,  and 
exbibiting  small  pores;  their  interior  similar  to 
tbat  of  No.  II.  They  resemble  pebbles  rounded 
by  water,  and  are  remarkable  among  the  drosses, 
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tm'\A  which  they  are  found,  on  accoant  of  ^ 
singular  shape. 

"  They  are  collecteil  on  the  cone  of  EtM, 
lying  among  iigiit  drosses, 

"  No.  IX.  Other  pieces  of  the  same  fonn. 
but  more  compact :  the  surface  of  these  isinwe 
smooth,  and  is  sprinkled  with  white  spots,  which 
Bcem  produced  by  the  vitrifaction  of  the  feUpari 
the  internal  part  of  these  pieces  assimilates  witli 
obsidian. 

"  These  are  found  in  the  same  place  al 
last. 

*'  No.  X.  Oval  pieces,  nearly  two  inches 
length,  composed  of  two  parts  of  white  fe 
transparent  and  glazed,  some  yellow  chrysolita» 
and  some  prismatic  crystals  of  black  schorl;  th6 
surface  of  this  specimen  was  changed  by  fire, 
which  had  chiefly  afiected  the  schorl,  occuioD- 
ing  it  to  lose  its  angles. 

*' Found  near  the  crater. 

"  No.  XL  A  compound  stone,  divisiUe  u 
parts,  with  a  vitreous  incrustation  :  one  portion 
exactly  resembling  lava,  which  elicits  spub 
when  struck  with  steel;  the  laminee  are  disfebb- 
guished  one  from  the  other  by  their  di0erart 
colours,  the  result  of  a  calcination  which -to 
acted  differently  on  the  various  component  nut- 
ters; in  it  mica  and  felspar  are  found  in  an  nn* 


aitbft| 
teup»^ 
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Altered  ^tete.    In  one  of  the  lamiuifl^  $n  ctystals 
of  prismatic  schorl ;  and  in  all  the  cavities  is  a 
inrhite  fibrous  radiating  matter^  which  1  ocmceive 
to  be  asbestos  in  a  changed  condition^  owing  to  . 
the  action  of  fire. 

^<  It  is  found  on  the  current  of  lara,  at  the  foot 
of  the  cone. 

"  No.  XII.  A  grey  lava  with  earthy  grains»  !*▼«• 
"which,  notwithstanding^  yields  sparks  with  steel; 
its  base  is  composed  of  a  great  number  of  points 
Mid  laminae  of  felspar,  with  some  crystals  of 
black  vitreous  and  prismatic  schorl,  and  a  few 
gmins  of  greenish  chrywlite;  this  lava,  on  being 
nibistened,  yields  a  smell  like  clay>  as  also  do 
the  two  following  lavas. 

«'  It  is  a  result  of  the  lesser  emption  towards 
the  south. 

«  No.  XIII.  Compact  lava  showing  a  vitreous 
fracture,  the  base  of  which  consists  of  small 
shining  points,  resembling  talc,  mingled  with 
diminutive  lamellte  of  white  felspar,  and  some 
cbrjrsolites  of  a  dull  green  colour :  this  specimen 
was  apparently  fissile. 
"  •*  This  proceeds  from  the  same  eruption. 

*'  No.  XIV.  A  lava  of  a  dark  grey  colour,  of 
tiie  same  species  as  the  foregoing;  it  is  of 
rougher  grain,  and  the  talc  still  preserving  its 
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lustre  has  become  agglutinated,  and  compressed 
by  a  kind  of  calcination. 

"  Its  origin  similar  to  the  last. 

<<  No.  XV.  A  black  lava  with  a  base  of  felspar 
and  chrysolite,  to  which  fire  has  imparted  dii^ 
ferent  colours ;  it  comprehends  rbomboidal  ciys- 
tals  of  felspar,  and  crystals  of  vitreous  schorl 
and  mica. 

<'  From  the  eruption  of  the  west-south-west 

<<  No.  XVI.  Lava  in  beds  of  different  sul^ 
stances :  one  of  them  is  compact,  very  hard,  of  i 
fine  grain,  with  laminad  of  felspar ;  the  other  bfs 
regular  pores,  with  laminas  of  felspar  which 
cross  each  other,  and  vitrified  grains  of  a  green* 
ish  hue  and  semi-transparent;  this  lavat  <Mi 
being  moistened,  yields  a  strong  smell  like 
clay. 

*'  It  is  a  product  of  the  same  eruption  as  the 
lava  of  the  preceding  article. 

"  No.  XVII.  A  compact  and  very  hard  lava, 
with  a  vitreous  fracture ;  its  black  base  contains 
small  laminse  of  felspar,  with  a  few  crystals  of 
vitreous  schorl. 

<<  From  the  same  current  of  lava  as  the  pre- 
ceding. 

"  No.  XVIII.  A  very  hard  and  compact  lava, 
black>  and  sprinkled  with  points  varying  in  si^. 


s 
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^rmed  by  a  black  shining  glass^  which  still  le- 
uns  the  figure  of  the  crystals  of  ischorl  contain- 
i  in  the  base,  which  was  on  the  point  effusing 
ito  a  state  of  homogenous  glass. 

**  From  the  same  eruption. 

^  No.  XIX.  A  dark  grey  lava  of  a  ragged 
"acture,  the  base  of  which  contains  similar 
Sdes  of  talc  as  No.  XIII.  and  No.  XIV.  with 
2kiie  laminsB  of  felspar  faintly  apparent. 

*'  Vonnd  in  large  oval  masses  ejected  by  the 
<ricano. 

^  No.  XX.  A  porous  lava,  of  similar  nature 
0  the  preceding,  with  a  stratum  of  vitrifaction/ 
rmgled  with  laminae  of  mica,  radiantly  disposed. 
rom  the  same. 

«« No.  XXI.  A  species  of  stalactite,  or  con- 
etion,  found  under  the  preceding  lavas ;  it  pre- 
Dts  three  varieties : 

^*  1.  With  a  friable  base,  and  laminae  appa- 
oAy  of  mica. 

*«  ai  With  a  coating  of  silvery  talc. 
**  3.  With  a  coating  two  lines  in  thickness, 
Dsisting  of  a  white  powder,  which  is  salt  of 
dlitz,  deprived  of  its  water  of  crystallisa- 

n* 

^*  No.  XXII.  An  incrustation  ofselenite,  of  a 
ngled  white  and  red  colour^  in  thin  strata. 
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formiag  h  coating  of  two  lines  in  tbickneS)  n 
which  are  small  grains  of  a  similar  Datiire*. 

"  Found  in  the  fissures  of  the  v.  s.  w.  CIl^ 
rent  of  lava. 

«  No.  XXIII.  DeJiqoescent  sea-salt  with  • 
martial  basis,  which  flows  from  those  ligbl  drosses 
which  are  of  a  reddish  yellow  colour. 

"  From  llie  same  fissures. 

"  No.  XXIV.    Martial   vitriol    adhering  to 
many  of  the  preceding  drosses,  now  of  a  Bvdy 
red,  now  of  a  greenish  yellow,  and  now  of  otiMA 
colours:  these  drosses  remaiu  yet  partially 
vered  with  the  selenite  of  No.  XXII. 

"  From  the  same  spots  as  the  last :  ia 
eruption  of  this  w.  s.  w.  current  it  was  verj 
abundant. 

"  No.  XXV.  Martial  8al  ammoniac,  subli- 
mated in  very  thin  needles,  two  or  three  lines  in 
length,  and  adherent  to  a  light  cellular  lava  of  a 
reddish  yellow  colour:  on  examining  the* 
needles  with  a  microscope,  small  articulatiflfii 
are  clearly  distinguished,  composed  of  octaeA* 
placed  one  on  the  other. 


•  "  Tlirw  incnistaiiona  of  self nite  orr  found  in  verj-  grtM  ■ 
dance  in  the  two  hlw  currenu  of  lava  ;  ihcy  etincc  ihe  f^f^ 
activity  nnd  powcrfLiI  effect  of  ihc  sulphuric  arid  on  the  oloMj 
■lolecule*  of  lava,  apeoially  when  wsiMoI  hr  heat." 
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^*  From  the  same  fissures^ 

«•  No.  XXVI.  A  hard  lava,  the  base  of  which 
Mntains  many  small  laminsd  of  felspar  and 
piiins  of  volcanic  chrysolite,  coloured  by  fire, 
Ud  some  pretty  large  clusters  of  the  same  kind 
ofchrysolite. 
f  ^  From  the  current  of  lava  which  flowed  to* 

iiids  Bronte. 

• 

r^f  JSo.  XXVII.  A  hard,  grey,  and  dullish  lava, 
lith  abundance  of  laminae  of  felspar,  of  greater 
ff/f  than  in  the  preceding  specimen ;  they  are 
liveloped  in  the  base  of  the  lava,  as  well  at 
Itte  crystals  of  prismatic  schorl,  and  someyel- 
Mr  and  greenish  chrysolites. 

<<  From  the  same  stream  of  lava  as  the  pre- 
tffing. 

**  The  different  specimens  of  lava  I  have  de- 
l^bed,  show  us  the  nature  of  the  various  kinds 
F  primitive  stone,  which  constitute  the  base  of 
Itna ;  they  demonstrate  also  that  the  rocks, 
'bicfa  enter  into  the  composition  of  these  erup- 
DOS  of  lava,  undergo  little  change  from  fire  $ 
id  that,  in  the  last  eruption,  the  granitoid  schist 
id  been  chiefly  attacked*. 

*  "  From  the  indications  of  the  Commander  Dolomieu,  who  has 
jtfftred  in  the  Neptunian  mountains  (or  those  of  Peloro)  all  the 
Dttive  rocks  found  in  the  various  lavas  evolved  from  Etna,  I  have 
idf  made  a  large  collection  of  them ;  these  I  have  also  compared 
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"  The  epoch  of  the  first  stream  of 
issued  from  the  crater,  which  history 
served,  is  that  noticed  by  Julius  Obsequei 
testimony  is  corroborated  by  Orosius^ 
happened  in  the  year  227  from  the  bu 
Rome. 

**  The  second  is  described  by  Fazelli 
lar  witness,  by  P/iiloteus,  and  Selvaggi 
curred  in  the  year  1536. 

"  The  third  happened  in  1607,  ai 
scribed  by  Carrera  and  Guarneru 

^^  Massa  speaks  of  the  fourth,  in 
1688. 

"  Father  Amico  mentions  the  fifth,  \ 
venth,  and  eighth,  in  the  years  1727, 17 
and  1747* 

"  And  finally  the  Canon  Becupero 
the  ninth,  which  occurred  in  the  year 


with  tlie  different  species  of  lava,  and  suppose  mysc 
pointing  out^  with  the  specimens  in  my  hand,  the  dil 
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The  intelligent  Ferrara  has  given  a  chrono-  jccoSTof  fte 
logy  of  the  eruptions  of  Etna ;  but  has  only  de-  ^rap^gM  iwc^ 
•cribed  those  of  1800  and  1809  in  the  following 
j^lrords: 

**  1800.  In  February,  the  mountain  ejected 
Moke,  with  those  powders  falsely  called  volcanic 
/^ders  and  ashes.    During  the  night  of  the  27th^ 
1^  inhabitants  of  Zafarana,  situated  about  the 
Imiddle  of  the  cone,  on  the  east,  were  awaked 
[irith  the  horrible  explosions  of  the  mountain^ 
saw  rising  to  a  prodigious  height  immense 
•ooluinns  of  fire,  which  often  sparkled  with  long 
:j|tad -tortuous  lightnings.     Their  summits  ex- 
iNliided,  and  dropped  black  matter,  which  burst 
,06*  the  fire  beneath.    This  phenomenon  was  ac- 
cMipanied  with  a  tremendous  roar,  like  that  of  a 
roinous  hurricane;  and  a  strong  west  wind  which 
arosey  bore  to  the  east  all  the  ejected  matter, 
which  formed  on  the  lower  skirts  rain,  sand,  and 
drosses,  which,  rustling  as  they  fell,  occasioned 
a  singular  and  horrible  noise.    They  deposited  a 
bed  half  a  foot  thick.    This  phenomenon  was 
repeated  on  the  4th  of  March ;  the  eruption  of 
inflamed  masses  was  more  copious,  and  the 
aoathem  wind  carried  the  dust  even  to  Milazzo. 
like  inhabitants  of  the  places  in  that  direction, 
bat  more  near  the  volcano,  were  greatly  incom- 
moded with  this  dreadful  shower.    At  Malvagna^ 
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wards>  in  a  line,  which  from  the  third  or  open. 
region  of  the  mountain  passed  the  woody  regi<m. 
till  it  reached  the  cultivated  lands  of  Castiglione 
and  Linguagrossa,  many  new  orifices  were  open- 
ed. One  was  at  six  miles  distance  from  thefirs^ 
and  the  others  at  unequal  distances;-  while, 
throughout  all  the  space  many  fissures  appeared 
and  subsidencies  of  the  ground.  From 
new  orifices,  after  they  had  darted  imoMRM 
clouds  of  dark  smoke,  which  appeared  like 
rid  rocks  hanging  in  the  air,  and  from  which  ti0« 
drosses  which  fell  in  iron  sleet,  rushing 
dashing  against  each  other,  produced  a  clamoir 
which  filled  the  neighbourhood  with  dismaji 
on  the  28th,  at  the  approach  of  nighti  wwe 
ejected  torrents  of  lava,  whilst  the  mountun 
suffered  the  most  violent  convulsions,  and  rd* 
sounded  with  horrible  bellowings,  which  were 
heard  even  as  far  as  Catania.  The  thunders  of ' 
these  apertures  were  pretty  frequent,  and  were 
repeated  progressively  from  one  to  the  other,  till 
they  reached  the  crater.  The  eruption  conti- 
nued for  the  remaining  days  of  March,  and  the 
beginning  of  April,  when  the  lava  ceased;  after 
having  covered  a  space  of  eight  miles  in  lengAi 
and  four  -  hundred  and  fifty  feet  in  breadth. 
Around  the  two  chief  orifices,  in  which  the  fire 
seemed  at  last  concentrated,  were  formed  two . 
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large  conical  masses  of  ejected  matter,  one  of 
them  having  two  summits.  Tiie  shocks  con- 
tinued to  be  felt  in  the  succeeding  months,  but 
the  eastern  skirts  toward  Aci  were  the  most  agi- 
tated ;  and  in  some  parts  it  appeared  as  if  the 
snbterranean  winds  and  vapours  would  have 
opened  new  apertures,  struggling  as  it  were  to 
^; 'get  loose ;  while  on  the  same  spots  long  fissures 
kppeared,  occasioned  by  the  sinking  of  the 
gronnd.  But  the  circle  of  these  great  agents  of 
tiature  seems  to  have  been  confined  by  the 
inountain;  for,  in  the  following  months,  the 
shocks  arrived  at  Catania  with  an  undulation 
which  was  evidently  occasioned  by  a  shock 
tirtmi  the  north  to  the  south :  and  afterwards, 
while  Etna  remained  perfectly  quiet,  these  nn- 
ildlations  violently  and  repeatedly  shook  many 
places  of  the  southern  part  of  Sicily,  called  Val- 
^inoto;  and  have  continued,  with  still  more 
force  and  frequency,  in  the  present  year  1810." 
*  To  return  to  a  more  immediate  consideration 
of  tiifo,  as  connected  with  the  present  design, 
this  important  substance  may  be  arranged  under 
Ae  following  divisions : 
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Tlus  has  often  the  appearance  of  a  grej'  irgil- 
laceous  stone,  and  is  used  for  building  in  nmi 
parts  9f  Italy.  It  is  generally  grey  and  powHi, 
and  sometimes  contains  small  leucites,  "to* 
this  kind  is  called  partridge-eyed  tufo*.  ItnfflJ 
also  embrace  fragments  of  granite;  but  "Iw 
these  are  numerous,  and  joined  with  fragmcnU** 
marble  and  other  substances,  it  assumes  Uk  naw 
of  peperim,  which  is  a  volcanic  bricia,  of  ^8* 
tenite. 

Mcronomc  1.  Of  Clay,  Sand,  F&u-der,  Pvr 
micct  (§'c. 

This  is  the  most  usual  form  of  tufo ;  but  u* 
clay  seems  to  be  chiefly  inserted  by  the  infilu^" 
don  of  the  waters  from  superior  soils  and  f^'' 
nences. 

Tufo,  from  Herculaneum,  Pompeia,  Icelati 
&c.  &c. 

Hard  tufo,  from  Mont  Anis  and  Polignac,  ■> 
Auver^ne,  where  it  is  used  for  building. 

•  Pairin,  ».  S98.  The  isle  VenioUene  (Dol.  Ponce,  ♦H  (•"l 
lisU  almost  cntirdy  of  a  volcanic  tufo,  a  wfl  stone  with  an  *i^  \ 
laceous  baie,  including  fnigmeoti  of  lava,  slags,  pumice.  Sec. 
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The  same,  with  bitumen  and  chalcedony,  from 
Clermont. 

Micronome  2.    OfDross^  and  pulverised  Lwoa. 

This,  in  the  course  of  ages,  assumes  consider- 
able hardness,  while  it  shews  its  origjb  by  its 
tjlack  colour,  arising  from  the  drosses  or  scoria ; 
|lie  latter  are  sometimes  red  from  calcination, 
whence  seems  to  arise  the  name  of  Monte  Rosso, 
ejected  by  Etna  in  the  terrible  eruption  of  1669 ; 
Jbut  the  surface  at  least  is  chiefly  incoherent  This 
tufo  in  particular  sometimes  affects  the  magnetic 
-needle.     Black  tufo  sometimes  resembles  wacken. 

A  tufo  of  fragments  of  lava,  drosses^  sand, 
au^te,  and  conchitic  limestone,  in  a  paste  of 
.QiarL     Ferrara,  p.  67. 

Micronome  3.  TVith  fragments  of  Granite^  or 
other  substances. 

Whai  these  are  numerous  and  closely  set,  the 
stone  becomes  a  volcanic  glutenite ;  but  they  are 
sometimes  rare  and  remote. 

A  tufo  of  lava  and  limestone,  from  Cape  Pas- 
and  the  rocks  of  the  Cyclops,  Sicily*. 

•  Ferr.  181. 
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Tliis  is  either  found  in  an  incoherent  fbnn,? 
easily  crumbles  into  small  fragments.  IVlW  1 
chiefly  consists  of  comminuted  pumice  il'^a 
in  its  recent  state,  lapillo  or  rapillo;  awl  a 
times,  though  improperly,  •white  puzzolam; 
the  absence  of  iron  must  render  it  unfit  to  li 
as  a  cement,  which  is  the  chief  quality  of  p 
lana.  It  sometimes  consists  of  minute  e 
dross,  in  which  case  it  is  called  black  p 
and  at  Naples  a  rapillo;  now  constituting,  '  ^ 
cording  to  Dolomieu,  almost  all  tlie  mountt**^ 
around  Etna,  with  nine-tenths  of  that  mount^ 
itself*. 

The  proper  puzzolana,  also  called  Trass 
Tarras,  which  is  used  to  consolidate  buiJdic^ 
under  water,  is    a  ferruginous    clay,  of  a  gr^ 
brown,  or  reddisli  colour ;  and  is  more  like\y  Hf^ 
any  of  the  others  to  be  a  muddy  ejection  firom  r 
volcanoes. 


'  Dolomieu,  Etna,  323,  3S8.  Volcanic  »corite,  Wu  dn**^ 
tmithy,  oi  more  poroiu,  form  all  the  conic  mountaiiu-amtnrfi^^ 
Mid  perhaps  oine-tenthis  of  its  mass.  At  Maplei  thcj  aic  <^V 
Topilh.  (Dol.  Etna,  p.  3S8.)  Thej  are  of  the  natute  «f  1^* 
while  puzzolana  is  burnt  clay.  Ferrara,  a  niperiw  Jodg^  ia~^ 
the  extent  of  the  tufas,  and  say*  they  do  not  (ana  one  htlf  of  Ei^ 
p.  336.  , 
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Micronome  1.     White  Tufo. 

This  consists,  as  already  mentioned,  of  commi* 
nuted  pumice,  and  often  presents  larger  fragments 
pf  jthat  stone.  It  may,  from  the  various  influence 
pf  the  waters,  be  indurated  in  some  parts,  and  m* 
fX)herent  in  others. 
• 

.    Micronome  2.    Black  and  red  Tufa, 

\   Tufo,  of  comminuted  black  dross,   from  the 

mountains  of  Iceland. 

The  same,  from  Etna,  and  its  filial  hills. 

Tufo  of  small  red  scoriae,  from  Monte  Rosso. 
This  mountain,  chiefly  formed  of  volcanic  sand,  is 
J  000  feet  in  height 

Micronome  3.     Tarras  or  Puzzolana. 

This  is  chiefly  a  ferruginous  clay,  as  already  Tarm, 
explained ;  but  ferruginous  tufos  in  general  may 
be  applied  to  the  same  purposes.  The  tarras 
found  near  the  Rhine  is  of  the  same  nature  and 
quality ;  and  is  supposed,  by  impartial  authors,  to 
be  of  volcanic  origin.  A  more  candid  and  equita- 
ble judge  cannot  be  invoked  than  the  patient  and 
experimental  Saussure,  who  not  only  allows  the 
mountain  of  Chenevari,  and  some  others  in  the 
south  of  France,  to  be  of  volcanic  origin ;  but 
has  also  published  an  interesting  account  of  his 
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journey  to  the  extinct  volcanoes  in* the  Brisgaw, 
being  in  the  Black  Forest  adjacent  to  the  Rhine*. 
Puzzolana  forms  a  remarkable  feature  of  several 
extinct  volcanoes ;  but  Mr.  Kirwan,  who  has  an 
inconceivable  aversion  for  those  grand  phen(Hnen% 
often  passes  in  silence  the  most  cogent  auth(»ities 
against  his  system,  and  argues  that  tarras  is  of  a 
pseudo-volcanic  origin.  Yet  his  accounts  of  these 
two  substances,  so  useful  to  the  arts,  and  espe- 
cially to  a  maritime  people,  are  more  carefblly 
composed  than  those  of  any  other  writer^  and  de* 
serve  transcription. 

Krwan'*  "  PUZZOLANA. 

account 

"  Reddish,  or  reddish  brown;  grey,  or  greyish 
black.  That  of  Naples  is  generally  grey ;  that  of 
Civita  Vecchia  more  generally  reddish,  or  reddish 
brown.     Dolomieu's  notes,  32. 

"  Its  surface  rough,  uneven,  and  of  a  baked 
appearance.  It  comes  to  us  in  pieces  of  from  the 
size  of  a  nut  to  that  of  an  egg. 

"  Its  internal  lustre,  0.     Its  transparency,  0. 

"  Its  fracture  uneven,  or  earthy,  and  porous; 
commonly  filled  with  particles  of  pumice,  quartz, 
scorise,  &c. 

"  Hardness,  3.     Very  brittle.     Sp.  gr.  firom 

*  Jounud  de  Physique.    New  Series,  toU  i. 
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8^5709  which  is  that  6i  the  black,  to  9^7^,  raitiy 
£,8.     Has  an  earthy  smell. 

''  It  is  not  dijQfusible  in  cold  water ;  but  in  boil* 
iDg  water  it  gradually  deposites  a  fine  earth.  Ik 
does  not  effervesce  with  acids. 

^^  Heated,  it  assumes  a  darker  colour^  and 
tesily  melts  into  a  black  slag;  or,  with  borax^ 

''     faito  a  yellowish  green  glass. 

.  *^  It  is  magnetic  before  it  is  heated,  but  not 

after.     This  is  the  most  remarkable  of  its  pro« 
perties. 

**  By  Mr.  Bergman's  analysis,  it  contains  from 
S6  to  60  per  cent  of  silex,  19  to  20  of  argil,  5  or 
6  of  lime,  and  from  1 5  to  SO  of  iron.  3  Bergm. 
p-  194. 

'*  When  mixed  with  a  small  proportion  of  lime 
it  quickly  hardens,  and  this  induration  takes  place 
even  under  water.     This  singular  property  ap- 
pears to  me  to  proceed  from  the  magnetic  state  of 
the  iron  it  contains ;  for  this  iron  being  unoxygen- 
ated,  subtilly  divided,  and  dispersed  through  the 
whole  mass,  and  thus  offering  a  large  surface, 
quickly  decomposes  the  water  with  which  it  is 
mixed  when  made  into  mortar,  and  forms  a  hard 
substance  analogous  to  the  specular  iron  ore ;  as 
it  does  in  the  iron  tubes,  in  which  water  is  de- 
composed, in  Mr.  Lavoisier's  and  Dr.  Priestley's 
experiments.    For  in  these  the  iron  swells  and  in- 
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creases  in  bulk,  Mem.  Par.  1781,  p.  S^\  and  so 
does  puzzolana  when  formed  into  mortar,  Hig^ 
on  Cements,   125.     One  principal  use  of  lime 
seems  to  be  to  heat  the  water,  as  while  cold  it 
cannot  readily  pervade  the  caked  argil  that  invests 
the  ferruginous  particles ;  yet,  in  time,  even  cold 
water  may  pervade  it,  and  produce  hardness ;  and 
hence  lavas  become  harder  when  moistened,  as 
M.  Dolomieu   has  observed,    Ponces,   417.    If 
the  mortar  be  long  exposed  to  the  atmosphere^ 
fixed  air,  as  well  as  pure  air,  will  unite  to  the  m/c^ 
rust  will  be  produced,  and  the  mortar  will  not 
then  harden,  as  Dr.   Higgins  has  also  notioedL 
Clay,  over  which  lava  has  flowed,  is  frequently 
converted  into  puzzolana,  Ponces,  332.     But  vol- 
canic scoriae  never  afford  it ;  ibid ;  either  because 
they  are  much  calcined,  or  retain  sulphur,  or  its 
acid." 

"  TRASS   OR   TARRAS. 

*'  I  couple  this  witli  puzzolana,  on  accounted* 
their  similarity  to  each  other,  and  not  because  >^ 
look  upon  it  as  constantly,  and  necessarily,  a  vol^ 
canic  production.     On  the  contrary,  I  believe  it 
to  be  generally  the  product  of  pseudo-volcanoes, 
or  external  fires. 

'^  It  is  found  in  many  places,  but  principally 
neai'  Andernacb,  in  the  vicinity  of  the  Rliine ;  also 
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ir  Frankfort,  Cologne,  IMeitb,  &c.  and  there 
Hed  tuffslein. 

"  Its  colour  is  iH'ev,  brown,  or  yellow  iah. 
'*  Its  surtace  rough  and  porous. 
"  Its  lustre  and  transparency,  0, 
*'  Its  fracture,  commonly  earthy,  rarely  lamcl- 
'  ;   it   contains   fragments    resembliug    pumice 
kough  not  real  pumice,  Voigt  Fulda,  22 1)  ;  also 
l^cntsofargilliteand  basaltio  (siderite) ;  often 
aoches  of  trees  half  cleared,  and  impressions  of 
jves,  2  Nose,   182.     Mica,  iron  ore,  and  other 
terogeneitics,  are  more  frequent  in  it  than  in 
Bcolaoa,  3  Bergm.  196. 
'*  Its  hardness  from  $  to  7. 
'*  Feels  dry  and   liarsh.     Scarcely  effervesces 
th  acids. 

**  It  is  not  diffusible  in  cold  water ;  but  in  hot 
gires  an  earthy  smell,  and  dcposites  a  finer 
th.     - 

'*  It  melts  into  a  greyish  brown  slag. 
**  It  is  found  in  valleys,  some  feet  under  the 
■ftce,  to  which  no  streams  of  water  have  had 
-ess.  Sometimes  in  columnar  masses  of  a  grey, 
Isabella  yellow  colour,  some  round  and  some 
adrangular,  standing  close  to  each  other,  and 
■ming  internally  one  common  mass.  3  Bed. 
eob.  19<}. 
"  According  to  Mr.  Bergman,  it  consists  of 
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nearly  the  same  principles  as  puzzoiana,  only  the 
calcareous  seems  more  plentiful  in  this, 

"  Artificial  tarras,  or  puzzolana,  b  made  by 
burning  clays  or  slates  that  abound  in  iron^  and 
then  grinding  them  to  a  fine  powder."* 
Of  Ireland.        A  red  substance  is  found  in  the  north  of  Ireland, 
particularly  in  Lord  Antrim's  Deer-park,  near 
Glenarne,  which  has   a  burnt  appearance,  and 
much  resembles  the  puzzolana  of  the  extinct  vol^ 
canoes  of  France*     It  might  perhaps  be  applM 
to  architectural  purposes.     Faujas,  who.  rendered 
a  service  to  his  country  in  discovering  the  puzso* 
lanas  of  Vivarais,  gives  the  following 
tionsf. 

^^  Puzzolanas  are  an  object  of  the  first  utility  i 
hydraulic  constructions.     We  cannot  bufld 
solidity  in  the  sea,  without  using  this  volcanic 
duction,  by  mixing  it  with  two  portions  of  lime  t 
one  of  this  natural  cement,  of  which  a  well-unite 
mortar  is  formed.     Vitruvius  has,  in  his  architect- 
ture,  devoted  a  chapter  to  the  origin  of  this  sub- 
stance, and  the  property  it  possesses  of  hardenift^ 
very  ::oon  in  sea- water,  as  well  as  fresh,  when  it 
has  been  amalgamated  with  strong  lime ;  it  then 
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•  Kinvan,  Min.  i.  411. 

t  Annales  du  Museum.  It  is  truly  surprising  that  he  has  omitldi 
ibis  important  article  in  his  large  Classification  of  Volctnic  Sob- 
stances.     Geologic,  tome  ii.  p.  401 — 678. 
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|>erfectly  resists  the  corrosive  action  of  marine 
salt. 

"  There  are  in  Vivarais,  Velay,  as  well  as  in 
A.uvergne,  as  good  mines  of  puzzolana  as  those 
of  Italy ;  and  yet  we  still  use  the  puzzolana  of  the 
GDyirons  of  Naples :  which  shows  that  much  time 
|l  necessary  to  change  the  customs  of  men,  evea 
ill  the  most  simple  things. 
.  ^^  The  trass  of  the  environs  of  Andemacb,  cm 
the  left  bank  of  the  Rhine,  is  a  kind  of  puzzolana 
Rmn^  of  small  fragments  of  pumice,  and  several 
pecies  of  lavas,  more  or  less  altered  and  agglu- 
ttutted  in  the  manner  of  volcanic  tufos*.  Tnus 
'  transported  by  water  as  far  as  Dort,  to  be  re* 
^ced  to  powder  in  stamping  mills  worked  by  the 
'■Id.  Trass,  thus  pulverised,  circulates  through- 
^^t  Holland ;  and  is  used  with  the  greatest  sue- 
^*%  for  all  constructions  in  masonry,  in  a  country 
^^^^re  water  is  every  where  found  in  digging  the 
'^^th:    the    Dutch   also    supply  England  with 

*  ''  I  have  given  the  description  of  the  quarries  of  traas  in  the 
fint  number  of  Annales  du  Museum,  vol.  i.** 
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Funwrrociu.      This  substance  deserves  to  be  ranged  anong 
the  roclts,  as  in  the  isle  of  Lipari,  whence  it  i* 
cbiefiy  brought  into  commerce,  it  appearsmlVe    I 
form  of  large  currents*.     Pumice  also  abound* 
at  the  smaller  volcanoes  of  the  isles  of  SantMiJi 
and  Vulcano:  and,  according  to  Troil,  Heel* 
presents  vast  quantities   of  brovt'n   and  bUcIt 
pumice.    The  volcanoes  of  Ternate,  and  otbe*" 

I  Molucca  isles,  also  eject  such  prodigious  (pao"*' 

tities  of  this  substance  that  the  ocean  appear* 
covered  for  many  leagues. 

cbieS; felspar.     Different  lavas  may  become  pumice  bysom^ 

peculiar  modiftcation    of  the   volcanic  agents 

■     .    Felspar  in  particular  has  been  detected  passing 

into  pumice:  and  according  to  the  d^rees  o    - 

heat  and  other  circumstances,  itmay  bemoreo-* 

.  less  porous  and  lightf.    That  which  only  pK^^ 

sents   small   cavities   may   be    termed   porous 
while  the  more  lax  may  be  styled  vesicular. 

•  Patrin,  v.  389,  Irom  Dobmieu's  Lipnri. 

f  Fenara,  p.  30*,  meiilions  a  large  specimen  ejccl«l  by  Etn*''  ■* 
'1803,  of  which  one  half  was  Utx,  or  melted  eideiite,  ihc  odtf 
pumice  or  meltetl  felspar.     See  sbo  his  accouiu  of  ihe  piuniM* 
Lipari,  p,  9\5. 
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'  In  his  visit  to  the  little  isle  of  Lipari,  which.  PomJc*?  ^ 
though  only  six  miles  in  length  and  four  in  bread  th» 
IS  singularly  interesting  from  the  pumices,  and 
great  variety  of  volcanic  glasses  of  all  kinds 
and  colours,  which  it  contains,  Spallanzani  has 
minutely  described  this  substance ;  and  the  spot 
irlience  it  is  exported  to  all  parts  of  Europe,  as 
it  is  useful  in  many  of  the  arts.  On  such  occa- 
sions, the  words  of  the  original  observer  are  to 
he  preferred,  not  only  for  the  sake  of  accuracy, 
but  because  the  impressions  of  the  scene  are 
best  conveyed  by  a  spectator ;  not  to  add  that 
i  Hnsy  diversify  the  style,  by  imparting  somewhat 
of  a  dramatic  interest  to  the  narrative. 
-  ^^  I  had  now  continued  my  tour  in  the  boat^campo Bianco. 
tiU  I  approached  Campo  Bianco  (the  White 
Field),  distant  three  miles  from  the  haven  of 
lipari,  and  so  called  because  it  is  a  lofty  and 
extensive  mountain,  composed  entirely  of  white 
pumices.  When  seen  at  a  distance,  it  excites 
the  idea  that  it  is  covered  with  snow  from  the 
summit  to  the  foot.  Almost  all  the  pumices 
thajt  are  employed  for  various  purposes  in 
£urope,  are  brought  from  this  immense  mine ; 
and  Italian,  French,  and  other  vessels  continual- 
ly repair  hither  to  take  in  cargoes  of  this  com* 
modity :  the  captain  of  the  ship  which  had 
brought  me  to  Lipari,  had  sailed  from  Marseilles 
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to  carry  back  a  freight  of  this  merchandise.    I 
was  not,  however,  actuated  merdy  by  those 
motives  of  curiosity  that  might  induce  any  tra- 
veller to  visit  this  remarkable  mountain ;  I  pro- 
posed to  examine  it  with  the  eye  of  a  piuIoBO- 
pher  and  a  naturalist 
Ongin.  <<  The  pumice-stone,  with  respect  to  its  origiii, 

though  universally  admitted  to  be  the  product  of 
fire,  is  one  of  those  bodies  which  have  dividei 
the  opinions  of  the  chemists  and  naturalists  both 
ancient  and  modern.  It  may,  in  fact,  be  a& 
^  firmed  that  it  has  given  rise  to  as  many  byp0* 

theses  and    extravagant   suppositions,  as  tke 
question  formerly  so  much  agitated  relatiie  to 
the  nature  of  the  yellow  and  grey  amber.    WHli- 
out  noticing  the  more  absurd  of  these,  I  shaB 
only  mention  that  Pott,  Bergman,  and  Demcste 
imagined  that  pumices  were  amianthuses  decom- 
posed by  fires  Wallerius,  that  they  were  coal 
or  schistus  calcined ;  Sage,  that  they  were  sco- 
rified marls ;  and  lastly,  the  Commendator  Do- 
lomieu,  that  they  were  granites  rendered  tume*' 
fied  and  fibrous  by  the  action  of  the  fire  and 
aeriform  substances. 

"  The  most  effectual  method  to  investigatethe 
truth  in  so  obscure  a  question,  appeared  to  %M 
to  make  the  most  accurate  and  minute  obsenra-' 
tions  on  the  spot;   to  collect  and  atteatively 
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touunine  the  pumices  most  suitable  to  this  pur- 
:pMe,  and  to  make  further  experiments  on  them 
ifter  my  return  to  Pavia ;  which  practice  I  like- 
Wise  observed  with  respect  to  the  other  volcanic 
Jkroducts. 
^^  Campo  Bianco  is  a  mountain  that  rises  al-  Monntein  of 

pumice, 

iost  perpendicularly  from  the  sea,  and  which 
fe^n  at  a  distance  appears  to  be  about  a  quarter 
f"  a  mile  in  height,  and  above  half  a  mile  in 
Width.  No  plants  grow  on  it,  except  a  few 
^iiich  bear  no  fruit,  and  likewise  grow  on  the 
Ops  of  the  Alps.  Its  sides  are  streaked  with  a 
BtMt  number  of  furrows,  that  grow  deeper  and 
iHder  as  they  approach  the  bottom,  and  have 
bien  formed  by  the  rains,  which  easily  corrode 
Ib4  excavate  a  substance  so  soft  and  yielding  as 
{ttinice.  The  sea  at  the  foot  of  it  has  likewise 
occasioned  great  devastations,  by  means  of 
which  we  discovered  a  large  vein  of  horizontal 
lava,  on  which  tiie  last  waves  die  away  when 
the  sea  becomes  calm.  The  formation  of  this 
bva  waS)  therefore,  prior  to  the  vast  accumula- 
dbn  of  pumices  which  rest  upon  it. 

*'  On  attentively  viewing  this  prodigious  mass    ih  beds. 
af  pumice,  we  soon  perceive  that  it  is  not  one 
palid  whole,  and  forming  only  one  solid  single 
piece ;  but  that  it  is  an  aggregation  of  numerous 
!)adt  or  strata  of  pumices,  suocenively  placed  on 
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each  other;  which  beds  are  distinguishable  by 
their  colour,  and  in  many  places  project  from 
the  mountain.  They  are  almost  all  disposed 
horizontally,  and  their  position  is  not  dissirailv 
to  the  stratifications  so  frequently  met  irilh  in 
calcareous  mountains.  Each  bed  of  pUBKCe 
does  not  form  a  distinct  whole,  which  na^ 
lead  us  to  suppose  that  they  had  flowed  at  dif* 
ferent  intervals,  and  every  current  product^  » 
bed  or  stratum  ;  but  it  consists  of  an  aggrtgsB 
of  balls  of  pumice  united  together,  but  wilhout 
adhesion.  It  is  hence  evident  that  the  pumi«* 
were  thrown  out  by  the  volcano  in  a  state  of 
fusion,  and  took  a  globose  form  in  the  air,  ffhicb 
tliey  preserved  at  the  time  of  tlieir  sudden  con- 
gelation. We  find  many  such  eruptions  of  pO' 
mices  in  the  Phlegrean  Fields  ;  as,  for  exaraplEi 
that  which  overwhelmed  and  buried  the  unfor-  ' 
tunate  town  of  Pompeii.  The  excavations  which 
have  been  made  to  exhibit  to  view  some  parlsof 
that  city,  manifestly  show,  that  repeated  ejec- 
tions of  small  pumices  in  immense  quantities 
from  Vesuvius,  have  covered  it  with  vast  accu* 
mulations  of  that  substance,  disposed  in  different 
beds  or  strata. 

"  A  great  quantity  of  these  Liparese  pumice^ 
of  a  globular  form,  are  first  met  with  on  &e 
shore  near  Campo  Bianco  i   but  as  I  doubled 
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whether  the  action  of  the  waves  might  not  con- 
car  to  produce  the  roundness  of  their  figure,  I 
rather  chose  to  make  my  observations  on  those 
that  actually  formed  the  beds ;  which  I  did,  by 
climbing  up  one  of  the  sides  where  the  ascent^ 
though  difficult,  was  not  impracticable.    Here 
}  found  pumices  approaching,  some  more  some 
kiBs>  to  the  globular  form ;  and  of  different  sizes,    Giobnitr. 
tome  not  being  larger  than  nuts,  and  others  a 
foot  or  more  in  diameter,  with  innumerable  sizes 
lietween  these  extremes.    Though  the  ground 
colour  of  them  all  is  white,  in  some  it  inclines 
to  yellow,  and  in  others  to  grey.    They  swim  in 
umiterf  do  not  give  sparks  with  steel,  nor  cause 
1te-l6a8t  motion  in  the  magnetic  needle.     Their 
fitcture  is  dry  and  rough  to  the  touch ;  their 
fH^es  and  thinner  parts  are  slightly  transparent^ 
tod  their  texture  in  all  of  them,  when  viewed 
throogh  the  lens,  appears  vitreous;   but  this 
texture  has  diversities,  which  it  will  be  proper  to 
q>ecify.  . 

^^  Smne  of  these  pumices  are  so  compact  that  Compact. 
the  smallest  pore  is  not  visible  to  the  eye  3  nor 
da  they  exhibit  the  least  trace  of  a  filamentous 
nature.  When  viewed  through  a  lens  with  a 
rtrong  light,  they  appear  an  irregular  accumu- 
lation of  small  flakes  of  ices  ^heir  compactness, 
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Fracture. 


however,  ^oe$  not  prevent  their  swimming  on 
the  water. 

<<  Others  are  fhll  of  porea  and  vacuities  of  • 
larger  size,  usually  of  a  round  iigure ;  and  their 
texture  is  formed  by  filaments  and  streeka^  in 

« 

general  parallel  to  each  other,  of  a  shining  silver 
whiteness ;  and  which,  at  first  view>  might  tMn 
to  be  silken,  did  they  not  present  to  the  toucb 
the  usual  roughne99  of  the  pumice. 

"  These  varieties  are  not  only  obsenrahle  is 
different  globes  of  pumice,  but  frequently  m  tht 
same :  it  is  therefore  indubitable  that  these  dif^ 
ferences  are  not  intrinsical  and  essential  to  tbe 
nature  of  pumices  ^  but  accidentitU  and  aiiiuig 
from  the  action  of  aeriform  flvids>  which  diMw 
them  in  many  places,  when  they  were  in  a  ilite 
of  fusion,  have  produced  that  multitude  of  poreik 
and  those  filaments  and  subtile  streaks  that  de- 
note a  separation  of  the  parts;  wherois  the 
other  pumices,  which  have  not  been  acted  on  by 
these  gases,  have  preserved  that  compactaw 
which  results  from  the  force  of  aggregatwMi^ 

*'  The  fractures  of  the  compact  pumicet  aict, 
in  some  places,  shaded  with  a  blackish  but  at 
the  same  time  shining  tinge ;  wbich^  when  Qir^ 
fully  e^^amined*  is  found  to  be  caused  by  a 
greater,  though  still  a  very  slight  degree  of  vi- 
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trification  of  the  pumice  itself;  either  because 
the  fire  has  there  acted  with  somewhat  more 
force,  or  because  the  parts  were  there  more, 
easily  vitrifiable. 

<'  The  pumices  hitherto  described,  form  OM 
of  the  species  which *the  Liparese  sell  to  foreign 
traders. 

<^  None  of  these,  so  far  as  can  be  discerned  by 
the  eye,  or  even  with  the  assistance  of  the  lens^ 
contain  any  extraneous  bodies }  but  were  we  too 
bartily  to  conclude  that  they  really  do  not,  we 
diould  commit  an  error,  as  their  vitrification  by 
artificial  means  will  prove.  When  kept  in  the 
fiiniace  during  an  hour,  they  become  only  more  Ejects  of  beat, 
friable  and  of  a  reddish  yellow  colour ;  but  when 
epntinued  in  the  same  heat  for  a  longer  time, 
lliey  condense  into  a  vitreous  and  semitrans- 
parent  mass,  within  which  appear  a  number  of 
iBtall  white  felspar  crystals,  that  were  not  visi- 
ble in  the  pumice,  because  they  were  of  the 
same  colour.  These  stones,  however,  are  not 
seen  in  every  pumice  thus  fused ;  either  because 
it  did  not  contain  them,  or  because  they  have 
flidted  into  one  homogenous  mass  with  the  pu- 
vnce.  This  is  one  of  the  many  important  cases 
in  which  we  are  able,  by  the  means  of  common 
fire^  to  discover  the  composition  of  volcanic 
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been  sufficiently  described:   I  shall  only  add, 
that  it  is  found  in  considerable  quantities  in 
CamiH)  Bianco ;  but  solely  in  detached  piecei^ 
and  not  forming  currents  or  veins;  whence  it  is 
evident  that  it  has  been  ejected  from  the  YoktoHh 
and  has  not  flowed  in  the  manner  of  lav& 

<^  The  second  species  is  cut  by  the  labourers 
in  parallelopipeds,  about  twenty-two  inches  long 
and  eight  broad.  This  pumice  is  of  a  dark  dirtjr 
.  colour,  contains  no  extraneous  bodies,  gives  afevr 
sparks  with  steel,  and  is  so  light  that  some  {Necei 
of  it  will  float  on  the  water.  It  is  formed  tgr 
agglomeration  of  pumiceous  bubbles,  which  are^ 
as  it  were,  conglatinated  together,  and  iDclioe 
more  or  less  to  an  oblong  figure.  To  detail 
their  various  sizes  would  be  useless  prolixity.  I 
shall  only  say,  that  from  the  very  minute  and,  if 
I  may  so  term  them,  infinitesimal,  they  increase 
in  size  till  some  of  them  exceed  an  inch  in  dia- 
meter, though  the  latter  are  less  numerous  than 
the  former.  They  are  all  extremely  firiable,  u 
their  sides  are  very  thin,  and  always  semi-vitre* 
©US;  The  glass  of  many  of  them  is  white,  and 
has  some  transparency ;  but  in  others  is  dull 
and  almost  entirely  opake. 

**  As  I  do  not  know  that  this  species  of  pQ* 
mice  has  ever  been  described  before,  though  i* 
certainly  well  deserves  attention^  I  would  wisb 
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iny  d^BcfipUdn  to  be  as  clettf  and  explicit  ti 
possible,  it  hiLs  bMti  dlre&dy  said,  that  many 
latas,  and  other  voldatitc  prodactions^  on  ie^ 
fditon>  become  cellular.  To  apply  ihid  to  iht  , 
pmnice  in  question.  Would  be  an  error.  A  java^ 
Which  has  undergone  this  Change  by  the  action 
of  elastic  gases,  continues  to  form  one  whole^ 
though  interrupted  by  these  multiplied  pot^!k 
The  pumice  Of  whiOh  I  now  i^peak  is  prittcH 
p^\y  formed  by  an  accumulation  of  small  vitre«' 
t}hA  Vesicles^  Which  attached  themselves  to  rach 
tttiier  while  they  were  yet  soft  from  the  ai;tion  <^ 
Ae  fire ;  and  which,  fh>th  their  globoso  figure^ 
not  adhering  except  in  a  few  points^  haye  left 
many  yacuities  very  viiiible  in  the  fracture  of  the 
pieces.  The  labourers  who  dig  these  pumicos^ 
after  they  have  shaped  them  into  paralletopipeds, 
take  them  on  their  backs  and  carry  them  down 
to  the  shore,  whei*e  they  pile  them  up  in  large 
heap^i  to  be  ready  foi*  sale  when  opportunity 
shall  offer.  We  are  not  to  imagine,  however^ 
that  this  species  of  pumice  is  to  be  found  in 
evety  part  of  the  mountain :  the  workmettj  to 
find  what  they  call  the  vein  of  it,  are  obliged  to 
make  great  excavations,  and  frequently  without 
tacCess;  which,  as  they  told  me,  in  this  case,  as 
in  fishing  for  coral,  often  depends  on  chance. 
Whfen  they  have  found  the  vein,  they  dig  it,  foU 
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lowing  its  direction ;  in  which  laborioui 
ployment  a  number  of  men  are  occupied  fix 
whole  weelcs,  the  vein  being  sometimes  a  hnn^ 
dred  and  fifty,  two  hundred,  or  even  three 
dred  feet  long,  and  large  in  proportion.  Tli«," 
veins  are  called  Faraglmii.  I  have  examiuai 
them,  and  satisfied  myself  that  the  accouBlfi  I 
received  were  true.  Pumice-dust,  and  \vtpt- 
heaps  of  the  first  species  of  pumice,  with 
scattered  vitrifications,  usually  cover  these  vaifr, 
which,  when  viewed  with  the  attentive  eye  A 
the  naturalist,  give  reason  to  believe  that  tlMJ 
are  long  tracts  of  pumice,  which  once  flowed! 
a  liquid  state.  Their  bubbles,  frequently  lengtS 
encd  in  the  direction  of  the  vein,  seem  likewi* 
to  prove  the  same. 

"  M.Dolomieu,  who  first  suggested  that  many 
pumices  have  flowed  in  currents  like  lavas,  ob- 
served that  at  Campo  Bianco  the  lighter  pumices 
lie  above  the  heavier;  in  the  same  manuei  as  in 
the  common  currents  of  lava,  the  porous  lafl* 
occupy  the  highest  place.  I  have  certainly  ok- 
served  this  disposition  ;  but  sometimes  it  prort* 
jallacious :  for  if  the  excavation  be  continun 
below  the  vein  which  forms  the  second  specia 
of  pumice,  we  frequently  again  find  masses  of 
extremely  light  and  pulverulent  pumice. 

"  The  first  action  of  the  fire  of  the  fiimafit 


1 


NOME   V.      PVUIGB.  441 

ckens  the  sides  of  the  vitreotts  vesicles,  of  the 
;ond  species,  and  diminishes  the  internal  pores; 
longer  continued  heat  entirely  annihilates  the 
res,  and  changes  the  pumice  into  a  fixed,  ob- 
ire,  homogenous,  and  hard  glass^  which  gives 
irks  plentifully  with  steel. 

^'  The  third  species  is  likewise  an  object  of  Anotiierldsi 
ffic  with  the  natives  of  the  island,  who  dig  it 
the  same  places  where  they  find  the  second ; 
1,  in  like  manner,  shape  it  into  parallelopi- 
Ions.  This  is  likewise  an  aggregate  of  bub* 
8,  but  differing  from  those  of  the  former  in 
eral  respects.  Those,  as  we  have  seen,  are 
iglutinated  together  in  some  points,  while 
y  are  separated  in  others,  so  that  ^ we  can  fre« 
^ntly  detach  them  without  breaking;  while 
fse,  6n  the  contrary,  are  so  incorporated  by 
Perent  solid  points,  that,  if  we  attempt  the  se- 
dation of  one,  we  break  the  others  that  are 
:itigaous.  Here  the  elastic  gases,  investing 
^  pumiceous  substance  in  several  points,  have 
3anded  it  in  every  part  into  tumours  and 
nties,  nearly  as  we  see  in  raised  and  baked 
ite.  It  is  worthy  remark,  that  frequently 
en  we  break  one  vesicle,  we  meet  with  an- 
icr  within  it,  and  concentrical.  There  is  like- 
ie  another  difference  between  these  two  pu- 
ces.    The   vesicles    of  the    second   species 
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tra  all  m^te  ot  leM  vitrified  s  but  tMny  of  tb« 
thitxl  6ho  w  no  signs  of  vitrification^  are  extretnel/ 
friable,  and  of  a  pale  red  colour. 

*^  This  pumice^  though  destitute  of  any  fibrom 
textures  is  specifically  lighter  than  water.    To 
obtain  it,  large  pieces^  of  white  pumice,  of  the 
first  species^  in  which  it  is  enveloped^  mast  be 
removed ;  and  it  commonly  lies  in  long  tmott^ 
in  the  direction  of  which  its  vesicles  are  BoiBe*^ 
times  lengthened,  which  may  induce  us  to  so^ 
pect  that  this  likewise^  when   it   was  liqoidi 
formed  small  currents.    It  contains  no  extrft" 
tieous  bodies. 

**  In  the  furnace  it  Condenses  into  au  obMtt 
mass  of  glass^  almost  opake,  but  little  pMOtt^ 
and  Sufficiently  hard  to  give  sparks  with  sted. 

"  These  are  the  three  kinds  of  pumice  which 
the  people  of  Lipari  dig  for  sale.     The  first  it 
employed  in  polishing  dififerent  substatices ;  and 
the  other  two  are  used  in  the  construction  of 
arched  vaults,  and  the  Corners  of  buildings." 

From  these  descriptions  the  foUowing  arrange-' 
ment  naturally  arises. 
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From  Lipari.     It  sometimes  presents  smaB 
crystals  of  felspar. 
Porous  pumice,  from  Hecla. 
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HVPONOMfi  II.    v«dfct7LAft  ^ineii. 
[>m  lipari,  Santorin,  Hecla,  Temate^  &c. 

icronome  1.    Fibrouifclsite. 
is  kind  of  pumice^  described  by  DolomieU) 
les  the  form  of  dbtinct  elongated  fibres,  and 
jmes  occurs  with  minute  crystals  of  felspar. 
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is  division  will  include  all  the  Volcanic 

es  and  Amels^ ;  which  are  nearly  connect*-. 

id  often  pass  into  each  other. 

e  volcanic  glass  called  obsidian,  appears  in 

quantities  as  to  constitute  rocks. 

n  the  Isle  of  Lipari,  the  mountain  della     p^trM 

\gna  is  wholly  composed  of  glass  and  amels. 

mi  a  promontory  which  extends  800  fa- 

%  into  the  sea,  and  which  is  more  than  SOOO 

'cuipference.     Spallanzani  says,  that  this 

of  vitrified  substances  cannot  be  better 

ared  than  to  a  great  river,  which,  dividing 

into  a  thousand  branches,  should  be  preci- 

\  Johnson,  as  before  mentioned :  enamel  is  properly  the  ap« 
I  of  the  amel  to  another  snbstsnce. 


account, 
lipari. 
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pitated  by  a  rapid  declivity,  and  suddenly  frozen. 
There  are  several  currents^  one  above  another; 
their  thickness  varying,  in  the  same  current, 
from  one  foot  to  twelve. 

"  Some  of  these  substances  are  compact; 
others  are  so  porous  that  they  resemble  froth, 
and  float  on  water.  In  the  cavities  of  some  are 
observed  capillary  threads  perfectly  vitrified. 

^*  As  the  volcanoes  of  Lipari  have  ceased  to 
be  active,  even  before  the  times  of  history,  these 
glassy  substances  must  have  existed  more  than 
3000  years ;  and  they  have  not  undergone  the 
least  alteration. 

"  All  volcanoes  do  not  produce  these  vitreoas 
substances :  they  are  extremely  rare  in  the  qec- 
tions  of  Etna,  as  well  as  in  most  countries  o^ 
Europe. 
France.  "  Faujas  only  found  obsidian  in  one  place  in. 

France  ;  at  Chenavari  near  Rochemaure,  in  Vi^ 
varais;  and  there  were  but  three  pieces  whicli 
he  collected.    It  is  an  amel,  perfectly  black,  with 
rounded  vesicles  of  about  half  a  line  diameter. 
Iceland.         "  The  volcanoes  of  Iceland  are  very  prolific  in 
vitreous  substances;    and  what  is   improperly 
called  Iceland  agate,  is  a  volcanic  amel,  of  a  fine 
black,  almost  free  from  pores,  and  susceptible  of 
a  perfect  polish. 

"  The  piedra  de  Galinazzo,  regarded  by  Cay-, 
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\Mb  as  the  obsidian  of  the  ancients,  is  a  volcanic 
amel  of  the  province  of  Quito. 

"  The  volcano  of  the  isle  of  Bourbon  presents    Bourbon. 
Wry  remarkable  vitreous  ejections :  they  are  fila- 
ments of  a  flexible  and  yellowish  glass,  two  or 
three  feet  in  length,  sprinkled  at  intervals  with 
■nail  globules.    These  threads  of  glass  showed 
fliemselves  in  the  eruptions  of  the  14th  of  May 
•  J766,  and  the  17th  of  July  1791.    In  the  latter, 
•hey  were  carried  by  the  winds,  and  strewed 
upon  the  trees,  to  the  distance  of  ten  leagues, 
r.  ^«'The  ancient  volcanoes  of  northern  Asia 
have  also  produced  vitreous  substances.    Near 
A^c^:port  of  Okhotsk,  in  the  gulf  of  Kamschatka, 
4wK  is  a  volcanic  hill  called  Marikan,  formed     Marfluw. 
D^' «  white  sand  entirely  vitreous  -,  and  in  which 
^'^  found  dispersed,  globules  of  glass  and  vol- 
<^^^ic  amel.    This  very  remarkable  sand   ap- 
pears at  first  view  to  be  shelly ;  for  it  is  all  com- 
pO^  of  white  fragments,  resembling  mother  of 
pearl,  convex  on  one  side  and  concave  on  the 
other.    These  fragments  proceed  from  the  re- 
nutius  of  a  singular  variety  of  vitreous  globules: 
they  are  at  most  of  the  size  of  a  pea,  of  a  pearly 
white,    perfectly    spherical,    and    exactly  like 
pearls.     They  are  entirely  composed  of  con- 
centric layers,  as  thin  as  the  peel  of  an  onion, 
and  which  separate  from  each  other.    They  are 
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in  miniature,  what  basaltic  baUs  are  on  a  large 
scale.  These  little  globules  are  opake,  but  the 
coats  which  form  them  are  perfectly  transparent 

**  There  are  two  other  varieties  of  globules  in 
the  same  sand,  entirely  different  from  these: 
they  are  less  regularly  spherical,  and  have  some 
flat  faces:  their  texture  is  perfectly  sdid  and 
compact,  and  their  fracture  vitreous. 

^*  Some  are  of  a  white  and  transparent  ^aflu^ 
which  seems  free  from  bubbles :  their  size  doei 
not  exceed  that  of  a  hazel-nut. 

^^The  others  are  opake,  and  formed  of  in 
amel  mottled  with  red  and  black  veins;  tbM 
are  as  large  as  a  small  egg.  Being  at  Irkutdcit 
178^9  I  received  from  Mr.  Sensing,  foroeiljr 
commandant  of  Okhotsk,  a  considerable  nuniUr 
of  these  globules,  with  a  sample  of  the  sasd 
which  contains  them. 

'^  To  judge  by  analogy,  it  might  be  said  that 
basaltic  balls  were,  from  the  beginning,  formed 
by  layers,  as  they  now  appear ;  for  the  laminar 
texture  of  the  globules  of  Okhotsk,  seems  in  w 
wise  owing  to  any  kind  of  alteration :  their  thia 
coats  continue,  to  the  centre,  of  a  perfectly  port 
glass."* 

*  Patrin,  v.  292.  Ferrara,  p.  211,  212,  may  also  be  cwsulled 
for  the  obsidians  of  Lipari.  He  observes,  p.  299,  that  they  aieoC 
infinite  variety,  and  all  ibiiDecl  of  felspar  mdted  iu  an  intense  hctt 


The  Piedra  de  Gulimaz^^  aboie  BMBboBed 
by  M.  Patrin^  is  a  kind  of  obndiaii  &«wl  is 
Quito  and  Peru;  and  is  so  called,  becmwe  ia 
Uackness  it  resembles  the  rocm.  It  seems  to 
have  been  sometiraes  polished,  and  Jis/td  ibr 
mirrors ;  but  most  not  be  confoimded  vich  Iht 
9ton€  of  the  Incas,  found  in  the  fe«ale  tonbu 
and  used  for  the  same  purpose ;  the  latter  bcng 
a  compact  pyrites,  or  marcasite  of  the  Arabiaww 
and  other  early  writers  on  mineralogj. 

In  his  account  of  the  island  of  Lipwi,  after 
having  mentioned  several  kioda  of  volcaaic 
f/k»9  as  the  pumiceoos,  reticnlated,  and  capil- 
lai7»  Spallansani  thus  proceeds^  haviM;  Mpet^ 
giaed  for  the  prolixity  of  his  deacrq»cion  as  iodb- 
pensably  necessary  for  the  sake  of  accnracy » in 
discusaiaiis  merely  scientifik^ 

^^  A.  The  glasses  of  the  Monte  dcDa  Castagiia*  a^^ 
which  we  have  hitherto  considered,  are  those 
that  have  a  texture  more  or  less  porons ;  we  will 
now  proceed  to  those  of  a  compact  stractwe,  ci 
which  kind  is  the  fourth  species,  which  may  be 
said  to  compose  nearly  one  half  of  the  momtain. 
This  glass,  if  viewed  superficially,  and  as  it  is 
foimd  on  the  spot,  has  rather  the  appearance  of 
a  led  earth  than  a  glass,  occasioned  by  a  red 
Murthy  coating  that  invests  the  glass  disposed 
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under  it  in  immense  plates;  which  coveiil 
though  in  many  places  it  but  feebly  adbertt 
it,  since  it  may  be  removed  by  simply  wasluof 
with  water,  in  others  is  so  closely  united  thit 
it  forms  the  last  rind  or  outeimost  part  of  llii' 
glass,  which  induces  me  to  believe  that  it  il 
superficial  decomposition  of  it.  Beneath 
earthy  coating  the  glass  appears,  which  is  «■ 
tremely  perfect,  and  as  if  it  had  just  come  oW of 
the  volcano.  If  we  except  a  few  pieces,  Ib 
which  its  structure  is  spungy,  it  is  extmntlj 
compact  and  solid,  and  therefore  much  heariet 
than  either  of  the  other  three  kinds.  It  is  (rfffl 
olive  colour,  and  transparent  when  in  thio  scaleSt 
examined  by  a  bright  light  j  but  in  the  mass  it 
appears  opake.  It  gives  sparks  rather  plenU- 
fully  with  steel.  Pieces  of  perfect  glass,  it  is 
well  known,  when  broken,  have  their  fractufff 
striated,  waving,  and  curved.  In  this  glass  some 
of  the  fractures  are  the  same;  but  in  genetal 
they  are  conchoids,  like  those  of  flints.  Its  con* 
sistence  is  not  perfectly  homogenous,  as  it  cm- 
tains  many  felspathose  points.  Its  aspect  is  of* 
lively  and  brilliant,  like  that  of  glass,  but  soBf" 
vrhat  unctuous  and  dull ;  from  all  these  qualit>^ 
this  product  appears  to  be  more  properly  ^ 
enamel  than  a  glass;  unless  we  are  wiUinj" 
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€H>nsider  it  as  one  of  those  volcanic  bodies  which 
'  constitute  the  middle  substance  between  enamels 
and  glasses. 

**  In  my  description  of  the  glasses  of  Lipari)     venuiar. 
I  have  observed  that  several  of  them  are  inter* 
sected  with  veins  or  earthy  leaves,  by  means  of 
which  they  are  easily  divided  into  plates.    The 
same  is  observable  in  the  present  glass,  in  which 
we  find  the  same  quality  as  in  some  marbles^ 
which  being  cut  in  the  vein  may  be  divided, 
'  without  any  great  labour,  into  large  slabs,  but 
which  break  into  small  pieces  if  it  be  attempted 
to  divide  them  in  any  other  manner.     Some  of 
the  workmen  who  dig  the  pumices,  and  were 
very  nseful  companions  to  me  in  my  excursions 
to  Campo  Bianco  and  the  Monte  della  Castagna, 
at  my  request  drove,  with  heavy  hammers,  an 
iron  wedge  into  these  earthy  veins,  and  extract- 
ed from  the  common  mass  of  this  glass,  large 
plates  five  feet  long,  three  broad,  and  two  in 
thickness.     To  the  surface  of  each  plate  was  at« 
tached  a  coating  of  hard  earthy  matter,  which 
still  more  confirmed  me  in  the  opinion  I  have 
already  given,  that  this  matter  had  resisted  fu* 
Aon,  and,  being  lighter  than  the  fluid  glass,  had 
ascended  to  the  surface;  a  conjecture  further 
corroborated  by  the  artificial  fusion  which  I 
made  of  this  glass  retaining  some  portion  of  this 
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earth,  which  with  difficulty  fused,  though  th« 
glass  was  inflated,  aud  changed  into  a  frotbjfa 
enamel. 

"  This  glass  slightly  cuts  the  factitious  gU 
and  if  the  cutting  angle  of  one  piece  is  driftn 
with  force  along  the  surface  of  another,  (t  pro- 
duces a  white  and  impalpable  powder. 

"  5.  This  species  of  glass  completely  dcserrts 
that  appellation,  since  it  is  not  only  the  moit 
perfect  of  alt  the  volcanic  glasses  of  the  Eoliafl 
isles,  but  does  not  in  the  least  respect  yieM  h> 
what  is  called  the  Iceland  agate,  or  the  pieln£ 
galinazzo  of  Peru,  which  is  supposed  to  bart 
been  the  obsidian  stone  of  the  ancients.  In  the  , 
large  pieces  its  colour  is  extremely  black,  and  it  | 
is  entirely  opake,  but  the  thin  leaves  are  white  ( 
and  transparent :  the  opacity  and  blackness  may 
he  said  to  be  in  the  direct  ratio  of  the  tAickoess. 
This  glass,  which  is  extremely  compact,  is  free 
from  aeriform  bubbles,  and  from  every  kind  of 
heterogenousness.  It  is  somewhat  harder  than 
the  fourth  species,  and  therefore  cuts  factitioBi 
glass  more  easily,  and  gives  more  sparks  with 
steel.     Its  edges  are  sharp  and  cutting. 

"  M.  Faujas,  having  obtained  some  specimeos 
of  the  best  glass  of  Lipari,  has  made  some  ob- 
servations on  it  proper  to  be  given  here.  He 
admits  that  this  species  is  the  same  with  that  of 
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Iceland ;  but  he  remarks,  however,  that  it  differs 
from  it  in  the  polish,  which  appeared  to  him 
more  unctuous  and  less  vitreous,  besides  that  in 
the  fractures  it  had  not  that  waving,  striated, 
scaly  appearance,  which  is  proper  to  the  masses 
of  true  glass. 

*^  It  must  be  remembered,  however,  that  the 
specimens  of  M.  Faujas  were  none  of  the  best : 
the  pieces,  at  least,  which  I  collected,  took  so 
exquisite  a  polish  and  lustre,  that  I  do  not  be- 
lieve any  kind  of  artificial  glass  ever  received 
one  more  beautiful  and  brilliant.  This  glass,  ^o^^ 
besides,  when  in  the  mass,  being  opake,  became 
a  true  mirror;  and  I  therefore  find  no  difficulty 
in  believing  that  the  ancient  Peruvians  used  a 
similar  kind  of  glass,  cut  and  polished,  for  mir- 
rors*. This  glass  likewise  could  not  be  broken 
without  exhibiting  the  undulating  scales,  lightly 
striated,  which  the  French  vulcanist  affirms  he 
could  not  find  in  his  specimens.  While  I  now 
write,  I  have  before  me  a  piece  with  a  recent 
fracture,  in  which  these  waves  are  circular  and 
concentrical,  occupying  an  area  of  two  inches 
and  a  half,  the  common  centre  of  which  is  the 
point  that  received  the  blow :  they  resemble  in 
aome  manner  those  waves  which  a  stone  pro- 

*  It  WBS  ntfaier  the  stone  of  the  Incat,  a  comptct  pyrites.   P. 
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duces  round  it  when  it  falls  perpendicularly  into 
a  standing  water. 

"  I  cannot  omit  another  remark.     M.  Fanjo 
says,  that  the  edges  of  this  glass  where  they  are 
very  thin,  if  presented   to    a  strong  light,  tt^ 
a  little  transparent.     The  transparency  rf  It* 
thinnest  parts  of  the  glass  on  which  I  madeoy 
observations,  when  compared  to  that  of  common 
factitious  glass,  is  certainly  not  equal  to  it:  itis 
not,  however,  so  much  inferior  as  this  natnralist 
seems  to  suppose.    A  scale  three  lines  and  a 
half  in  thickness  being  presented  to  the  flame  oi 
a  candle,  affor4ed,  in  part,  a  passage  to  the  ligbt; 
and  another,  two  lines  thick,  being  interposed 
between  tlie  eye  and  external  objects,  permitted 
a  confused  sight  of  them.    Another,  half  a  line 
in  thickness,  being  laid  on  a  book,  it  might  be 
read  with  the  greatest  distinctness,     I  have  en- 
tered into  these  minute  details  the  better  to  show 
the  perfect  quahty  of  this  glass. 

"  The  opacity  of  this  glass  in  the  mass  pro- 
ceeds from  a  very  subtile,  and  perhaps  bitumi* 
nous  substance,  incorporated  with  the  vitreous 
matter,  and  rendering  it  dark  like  a  cloud.  The 
glass  loses  this  substance  if  it  be  left  for  some 
hours  re-melted  in  the  crucible,  and  it  then  be- 
comes white," 
"  3er^an  observed  that  the  Islandic  glass 
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when  exposed  to  the  fire,  melts  with  difiiculty, 
without  the  addition  of  some  other  substance  as 
a  flux.  In  this  it  differs  from  the  present  of  Li- 
pari,  which  soon  begins  to  soften  in  the  furr 
nace,  and  in  a  few  hours  undergoes  a  complete 
fusion. 

<<  This  kind  of  glass,  however,  is  not  the  most 
common  to  be  met  with  on  the  Monte  della 
•Castagna.  It  is  found  only  in  a  few  places, 
scattered  in  large  but  solitary  masses;  nor  can 
I  pretend  to  say  whether  these  are  remains  of 
currents,  or  whether  they  were  thrown  out  by 
'  the  burning  gulfs. 

^*  It  happens  to  this  glass  as  to  the  different     Mixed. 

ikinds   of  precious  stones,    that  is,    the  same 

.piece  is  not  always  throughout  of  equal  purity 

and  value;  for  on  breaking  some  of  these  masses 

.we  sometimes  find  one  portion  very  pure  glass, 

such  as  has  been  already  described,  and  the 

f>ther  imperfect ;  either  because  the  fusion  has 

not  been  general,  the  substance  containing  bo- 

.  dies  foreign  to  the  base,  or  because  that  base  is 

.rather  an  enamel  than  vitreous.     These  bodies 

are  felspars,  but  of  a  new  appearance.    Nothing    Feispan. 

is  more  common  than  to  find  felspars  in  lavas, 

•  and  sometimes  even  in  enamels  and  glasses;  of 

which  we  have  frequent  examples  in  this  work, 

BS  well  as  in  the  accounts  of  other  writers :   but 
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these  felspars  are  always  inserted  immediately 
into  these  substances  without  any  iuterveiuaj 
hotly.  Here,  however,  the  case  is  differentf 
every  felspar  is  surrounded  with  a  rind  or  colt- 
ing,  which,  when  it  is  extracted  entire  ftom  tiie 
enamel,  appears  to  be  a  vitreous  globule, aboo* 
one  or  two  Unes  in  diameter,  of  a  clear  cincnw* 
colour.  If  we  break  this  globule,  we  find  wit^ 
it  the  half-fused  felspar,  not  divested  of  its  Cfli^ 
ing,  but  forming  one  body  with  it.  These  glo- 
bules are  very  numerous,  and  sometimes  by  thrir 
confluence  form  groups ;  and  they  are  very  S» 
tinctly  visible,  on  account  of  the  black  coloarof 
the  enamel. 

"  The  manner  in  which  this  coatiog  wis 
formed  around  the  felspars,  I  conceive  to  be  as 
follows:  when  the  enamel  was  fluid,  and  at- 
closed  the  felspars,  it  acted  as  a  Qok  ta  tbar 
external  parts,  and  combined  with  Afln;  and 
from  this  combination  was  the  rind  or<co«Uiig 
produced,  while  the  internal  part  of  the  £dspu9 
had  only  undergone  a  semifusion,  becanooit  «si 
not  in  immediate  contact  with  tiie  ennMi 
There  can  be  little  donbt  but  that  the  fclnpw 
likewise  existed  in  the  perfect  glass;  bnfr  tbe 
heat  probably  being  more  active  ia  that  thaaijn 
the  enamel,  they  were  completely  dissolvsd,  aad 
the  entire  mass  reduced  to  one  similftr 
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ence.  As  a  proof  of  this  coojecture  the  furnace 
produced  a  complete  homogeneity  of  parts  in  the 
enamel  containing  these  extraneous  globules. 

*^  6.  When  treating  of  the  rocks  of  the  castle 
of  Liparij  I  said  they  were  formed  of  a  cinereous 
lava  of  a  felspar  base,  which  in  many  places  has 
passed  into  glass.  I  likewise  remarked  that  the 
lava^  as  well  as  the  large  pieces  of  glass,  was 
filled  with  globules  apparently  not  dissimilar  to 
fhe  base.    At  the  beginning  of  the  Monte  della  \ 

Castagna,  not  far  from  a  cottage,  the  habitation 
of  one  of  the  labourers  who  dig  pumice,  there  is 
a  current  of  similar  glass  that  falls  into  the  sea  in  ^^'^^^^ 
several  branches,  and  which  I  shall  here  con« 
sider  as  the  sixth  species.  This  glass,  however, 
has  a  more  fine  and  shining  grain,  and  its  frac- 
ture is  exactly  such  as  we  observe  in  glass,  yet 
in  beauty  it  is  little  inferior  to  the  fifth  kind; 
and  if  whiteness,  or  more  properly  the  want 
of  colour,  is  particularly  valuable  in  volcanic 
glasses  (since  those  which  have  this  quality  are 
extremely  rare),  this  certainly  has  considerable 
claim  to  our  attention :  not  that  it  is  entirely 
CK>loarless,  as  it  contains  a  kind  of  obscure  cloud, 
which  gives  it,  when  viewed  in  the  mass,  a 
blackish  hue,  but  at  the  edges  it  appears  white. 
Xhe  round  cinereous  bodies  with  which  it  is 
filled  form  the  most  pleasing  and  conspicuous 


vce 


coDtrest,  HKd  render  tbe  glus  irre^idaHf  ^riliF 
ted.  I  have  large  pieces  of  the  fifth  aertci^alij 
polighed:  tbeir  colour,  which  is  thatoffMli! 
gives  them  a  peculi^  beauty.  - '  The 
and  choicest  marbles  of  Varena  and  1 
far  inferior  to  them  in  fineness  of  f 


lustre;  yetjfiolnthariinifbnni^of  ccdoailAM;. 
are  less  beautiftd  tfaftu  this  spotted  glas^«l|||ilP '^ 
h&s  received k  delieate  polish  from  the! 
the  artist.  On  the  shore*  vhere  the  t 
into  the  sea,  we  find  pieces  of  all  aues^n 
and  smoothed  by  the  contjooal  agiti 
sea:  I  have  met  with  more  than  one  of  hdN 
foot  and  a  foot  in  diameter.  Notwithstsodiaf 
the  powerful  action  of  the  waves,  which  luff 
beaten  on  them  for  so  long  a  time,  their  ioteml 
parts  are  not  injured ;  and,  when  cut  aod  po* 
lished,  they  present  surfaces  very  beaatiAI  to 
the  eye.  Tablets  of  this  kind  of  glass  (ai 
there  is  no  want  of  pieces  of  a  proper  siR  to 
form  them)  would  add  much  to  the  grsndeit 
and  splendour  of  any  sumptuous  galleiy. 

*'  But  disregarding  the  beauty  which  ddiglili 
the  eye,  let  us  proceed  to  objects  that  attract 
and  interest  the  curiosity  of  the  philosophic^ 
inquirer.  We  shall  find  that  the  cinereous  b> 
dies  included  in  this  glass  are  only  points  of  Ian 
with  a  felspar  base }  and  on  examining  in  v«^ 
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places  the  current  of  this  glass,  we  shall 
eive  that  it  is  a  continuation  of  the  same 
with  the  felspar  base^  of  which  these  orbi- 
*  corpuscles  are  composed ;  whence  we  shall 
hesitate  to  conclude,  that  from  this  stone 
the  lava  and  the  glass  derive  their  origin, 
that  we  find  small  particles  of  lava  scattered 
ugh  the  latter,  because  it  has  not  undergone 
plete  fusion ;  whence  we  find  some  pieces 
posed  partly  of  glass  and  partly  of  this  same 
>  In  some  of  these  pieces  we  discover  small 
lei,  or  thin  filaments  of  an  extremely  brilliant 
transparent  glass,  resembling  in  miniature 
bask  of  the  chesnut. 

7*  Though  this  glass  in  many  particulars 
mbles  the  last  species,  it  yet  differs  from  it 
thers«  It  is  perfect,  like  that,  but  it  is  of  a 
ler  colour.  In  it,  likewise,  the  small  glo- 
»  abound,  but  they  are  earthy  and  pulveris- 
I ;  •  every  one  is  detached  in  its  distinct  niche, 
t  most  is  only  fastened  to  it  by  a  few  points. 
The  description  of  this  seventh  species  of 
B  will  render  that  of  several  others  unneces- 
,  since  the  glasses  1  should  have  to  describe 
bmn  a  greater  or  less  number  of  similar  glo- 
»,  differing  only  in  the  nature  of  the  base 
losing  them,  which  in  some  is  more,  and  in 
M  less  vitreous.    I  shall  only  make  one  ob* 
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servation,  which  I  think  to  be  of  some  import- 
ance, relative  to  the  glasses  I  here  omit.  Sercnl 
of  them  have,  even  in  their  internal  parts,  fi^ 
sures  frequently  an  inch  in  breadth,  and  three 
inches  in  length.  These  are  not  entirely  racoi- 
ties,  but  are  frequently  crossed  by  smalt  threads 
of  glass,  connected  at  their  two  extremities ^di 
the  sides.  The  broadest  of  these  tltreail!i  ire 
four  lines  in  breadth,  and  the  narrowest  scartdy 
a  line.  When  broken  they  have  the  fragiiitviif 
glass,  and  are  found  to  be  a  most  perfect  glsft 
being  colourless,  and  extremely  transparent  A  . 
is  easy  to  conceive  that  these  threads  havcbW 
formed  in  the  same  manner  with  those  oftii^ 
capillary  glass,  found  in  similar  fissures  in  the 
third  species  of  glass. 

"  8.  The  eighth  and  last  kind  of  the  yitrifi- 
cations  of  the  Monte  della  Castagna  jnaj  ^ 
denominated  an  enamel,  that  has  the  colourano 
lustre  of  asphaltum,  of  a  scaly  grain,  a  ^ 
small  degree  of  transparency  in  the  poiots  0 
the  fractures,  and  of  considerable  weight  and 
compactness,  though  it  is  extremely  friable.  U 
is  found  in  solitary  masses,  not  very  numerous, 
and  the   broken  pieces  have   the    property  of 
assuming  a  globose  form.     Some  of  these  globa 
resemble  those  found  by  M.  Dolomieu  in  the 
island  of  Ponza.    I  have  been  faroured  with  two 
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te  latter  by  the  Abbe  Fortis ;  but  I  find  that, 
iptiDg  their  globose  figure,  they  differ  in 
y  respect  from  those  of  which  I  now  speak. 
■  globes  of  PoDza  are  composed  of  leaves 
leaves  of  an  imperfect  enamel,  do  not  give 
ks  with  steel,  and  contain  felspars  and  mi- 
whereas  those  of  the  Monte  della  Castagna 
ly  include  a  few  felspars,  give  sparks  with 
li  have  a  vitreous  appearance,  and  are  not 
posed  of  plates  or  leaves. 
Some  pieces  of  this  enamel,  broken  and  de- 
led  from  the  masses,  are  in  one  part  true 
Del,  and  in  another  lava.  The  latter  gives  a 
bparks  with  steel,  has  a,  grain  approaching 
irthy,  and,  as  far  as  I  could  discover,  has  for 
Mse  a  soft  horn-stone,  from  which  conse- 
ntlythe  enamel  likewise  derives  its  origin. 
These  are  the  principal  vitrifications  I  ob- 
)d  in  my  ^cursions  to  the  Monte  della  Cas- 
la.  Some  I  have  omitted  to  notice,  since, 
e  trifling  differences  excepted,  they  are  es- 
ialljr  the  same  with  those  described.  It  is 
ter,  however,  to  remark,  that  more  than  one 
lem  exhibits  manifest  signs  of  having  once 
ed  down  the  sides  of  the  mountain,  in  the 
Ic  threads  and  vitreous  filaments  they  con- 
i^milar  to  those  we  see,  on  a  lesser  scale, 
l^a  fused  in  our  furnaces,  when  it  comes 
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Melt  in  the 
liiniace. 


^ 


into  contact  with  the  cold  air,  as  it  flows  down 
an  inclined  plane. 

<<  Every  one  of  these  eight  kinds  of  glasses 
and  enamels  may  be  completely  remelted  in  the 
furnace.     When  speaking  of  the  compact  glass 
of  the  rock  of  the  castle  of  Lipari,  I  remarked 
its  extraordinary  inflation  in  the  furnace,  aod 
said  that  this  tumefaction  usually  accompaDies 
a  refusion,  in  our  fires,  of  solid  glasses  and  vol* 
canic  enamels.     I  then  had  in  view  those  of  the 
Monte  della  Castagna,  fi?e  of  which,  tboogii 
compact  and  solid,  in  the  furnace  swelled  high 
above  the  edges ;  notwithstanding  that,  before 
their  refusion,  they  only  filled  athirdpartofit** 

These  ample  descriptions  may  serve  to  show 
the  precise  nature  of  volcanic  glasses,  which 
some  have  confounded  with  the  aqueous  pro- 
ductions. 

The  obsidians,  or  volcanic  glisses,  and  amels, 
may  be  arranged  in  the  following  order. 


Divenities. 


HYPONOMB  I.      VITREOUS. 


This  can  scarcely  be  distinguished  from  glass. 
The  general  colour  is  black,  whence  it  forms  ex- 
cellent mirrors  for  landscapes  :  it  sometimes  pre- 
sents white  spots,  which  are  decayed  crystals  of 
felspar,  whence  the  base  is  supposed  to  be  a  vitri- 
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fied  trap  or  basaltin.  The  white  fibrous  veins 
sometimes  observable  seem  also  to  be  of  felspar, 
irhich  when  heated  assumes  a  fibrous  form. 

But  obsidian  also  occurs  of  other  colours,  such 
as  bluish,  dark  green,  yellowish,  and  grey;  nay, 
pTroil  says  that  in  Iceland  it  is  sometimes  found 
^^lourless,  like  crystal.     Dolomieu   mentions  a 
yellow  vitreous  lava,  with  black  mica  and  white 
quartz,  somewhat    resembling   pitch-stone,   and 
which  seems  a  granite  in  a  particular  period  of 
l^  fusion.     In  the  eruption  of  Etna,  1787,  a  vitreous 
I  Iftva  appeared,  interspersed  with  particles  of  talc^. 
The  volcanoes  of  New  Spain  sometimes  present 
a  beautiful  obsidian,  in  which  a  spangled  light 
plays  upon  a  brown  base,  with  an  effect  resem- 
bling aventurine. 

Micronome  1.     Entire.     Common  black  ob- 
sidian, firom  Iceland,  commonly  called  Icelandic 


The  same,  from  Peru,  piedra  de  Galinazzo. 
JSluish  obsidian,  from  Iceland,  Teneriffc,  &c. 
Yellowish,  from  Lipari. 
Crystalline,  from  Iceland. 
Hefulgent,  from  New  Spain. 

'^  Dol<miiea  PoDces,  93,  Etna,  509. 
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HYPONOMB  II.      PORPHYRITIC. 

This  kind,  spotted  with  decayed  crystals  of  fel- 
spar, may  be  found  in  most  of  the  preceding  sites. 

Faujas  gives  the  following  examples. 

"  Obsidian,  with  crystals  of  white  felspar,  which 
have  preserved  their  form  and  colour,  and  wludi 
are  rather^hV^  than  melted. 

"  Obsidian  of  a  very  sharp  fracture,  with  i 
number  of  little  round  and  oblong  globules  cit 
dull  white  substance,  which  resembles  amd,  ani 
which  may  proceed  from  a  granular  felspar,  spiwl 
in  great  abundance  in  the  paste  of  the  stony  soIk 
stance  which  has  given  birth  to  that  beautifiil- 
black  glass,  spotted  with  white.    The  paste  of  tid9 
obsidian  should  be  fusible;  for  the  glass  whic^ 
results  from  it  is  pure,  and  altliough  it  appear^ 
of  a  deep  black  in  contrast  with  the  white  spot^  ^ 
it  is  of  a  fine  transparency  on  the  edges,  and  rathe'^ 
white  than  black,  but  of  a  smoky  wliite :  found  m-^ 
Lipari.     Some  specimens  of  this   volcanic  gla^^ 
are  seen  in  which  the  same  white  substance,  ic%^ 
stead  of  being  disseminated  in  the  mass,  b  di^' 
posed  in  small  layers,  very  thin,  of  the  thickne^^ 
of  half  a  line  or  a  line  at  most,  which  alternate 
with  layers  of  glass,  very  black  and  shining,  ^^ 
four,  five,  or  six  lines  in  thickness.     This  beauti' 
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glass  was  discovered  at  Lipari  by  Spallan- 

'  Black  volcanic  glass,  rather  porou3,  enamelled 
II  reticular  lines  of  white  felspar,  which  every 
!re  penetrate  it,  and  cross  each  other  in  differ- 

directions  i  the  hlack  part  is  melted,  the  fel- 

r  is  only  a  frit. 

'  On  the  summit  of  Mont  Meisner,  in  Hessia, 

found  isolated  blocks,  of  a  large  bulk,  of  this 
njr  substance,  whose  base  is  incontestably  vitri- 
1 ;  while  the  felspai-  has  undergone  but  a  slight 
^ration.  There  is  notliing  extraordinary  in  this 
t,  since  the  obsidians  of  Lipari  not  only  afford 
a  similar  example,  but  also  show  us  the  felspar 
its  state  of  crystallisation. 
"  It  is  nevertheltss  proper  to  observe,  that  the 
?staUised  felspar,  in  the  obsidian  of  Lipari  and 
ter  places,  is  an  indication  that  tliis  obsidian 
es  its  origin  to  a  porphyritic  rock,  whose  base 
iuld  be  a  trap,  or  a  paste  of  felspar  in  mass ; 
ule  the  reticular  felspar  of  the  volcanic  glass  of 
3nt  Meisner  seems  to  differ  in  its  origin,  and  to 
^e  had  a  base  different  from  porphyries. 

*  The  disposition  of  this  felspar,  interwoven  in 
I'itreous  black  substance,  recalled  to  my  recol- 
■tion  some  stones  which  are  not  volcanic,  of  a 
nilar  texture,  which  I  possess  in  my  collection 

BOcks.     I  carefully  examined  them,  and  I  per- 


U. 
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ceived  didr  abalogy.    Thb/t  lost  are  i 

of  a  white  filaceous  felspar,  wLicb  interBectsi|| 

black  and  shining  crjvtals  of  tourmaline.'^ 


WIIH  WHITB  PIBflODS  \ 

This  Idndisalso  foond  in  the  Italian  i 
buttheipp8tbefiutifulis.from  New  Spdo.  ' 

Ht^omnatiT.    upillart. 

It  appears,  fipm  Dcdonueu's  account  <^  1 
that  this  kind  sometimes  i^ipears  in  the  Ittge  i 
sides  of  vitreous  lava:  but  that  of  the  Uel 
Bourbon,  above  described,  is  singularly  cvwut- 

HYPONOMB    V.      GRANOI^R, 

Patrin,  as  above  quoted,  has  described  a  WUci 
vitreous  sand. 

There  yet  remdn  two  important  ^itinctioDS  n 
vitreous  lava. 

HVPONOUB  VI.      RESINOUS. 

These  have  somewhat  the  appearance  of  pf^ 
atone,  and  Icelandic  obsidian  sometimes 
this  visage*.    They  are  by  many,  notim] 
classed  in  the  next  division. 

*  The  natnasUubk  I^ttio^oeicf  U  moie  apiciiitft 
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The  remarkable  isle  of  Pentellaria,  between 
Sicily  and  Africa  (the  ancient  Cossura,  of  which 
there  are  coins),  produces  a  black  obsidian  of  so 
unctuous  an  aspect  that  Ferrara  compares  it  to  the 
bitumen  of  Chaldea.     It  is  perfectly  opake,  even 
in  the  thin  edges ;  and  has  numerous  crystals  and 
quadrilateral  plates  of  felspar  in  perfect  preserra- 
tion,  except  that  it  has  a  dry  aspect,  and  is  stunned 
'   in  some  parts.     The  pieces  more  free  from  felspar 
r  are  extremely  hard,  with  a  concboidal  and  often  a 
,  striated  fracture  like  common  glass.     When  rub- 
bed they  yield  a  powerful  smell  of  burnt  hair*. 

HTFONOMB  VII.      VOLCANIC  AMBLS. 

Faujas,  in  his  classification  of  volcanic  pro- i>«CTip.t>on  iiy 
ducts,  has  so  amply  treated  this  cunous  subject, 
that  his  account  deserves  to  be  translated,  for  the 
benefit  of  the  English  readerf . 

"  When   compact  lavas,   cither  prismatic  or 
amorphous,  are  fused  in  a  crucible  in  the  furnace 

*  Fenr.  S56 ;  odore  di  ca/ptlh  braeialL  Would  this  express  tha 
wadefinable  tinell  of  quartz  ? 

^  Jbtnales  du  Museum :  but  much  ahered  and  greatly  enlarged  in 
Ac  seoond  volume  of  his  Essai  de  Geologic,  Paris,  1809,  8vo.  At 
fint  there  were  seven,  but  now  twelve,  classes,  injudiciously  chosen 
and  arranged  from  trifling  objects  and  circumstances  j  while  some 
important  substances  are  omitted.  But  there  are  many  novelties, 
and  iogenious  observations,  as  usual,  in  the  works  of  Faujas. 

The  former  edition  is  preferred,  for  the  reason  already  assigned. 

VOL,  if.  .  3  H 


of  a  gUisa-faouee,  without  tbti  addkioD  of  any  flm' 
or  dissolvent,  a  fine  and  sbiDing  glass,  of  Uie  amt 
beautiful  black,  is  obtained  in  a  few  hours.  Wko 
it  is  m  a  mass,  this  glass  is  very  opake ;  but  id 
breaking  and  reducing  it  into  thin  plates,  it  it 
found  to  be  tranBparent,  but  a  little  coloiuol  Itj'  ^ 
fuliginous  substance. 

"  If  the  substance  submitted  to  this  experinfft , ' 
is  derived  Innn  a  tr^,  the  glass  is  theftig 
greenish  colour,  and  is  much  more  t 
the  edges.  It  may  even  be  refined  by  tbc  • 
ance  of  soda,  so  as  to  form  a  fine  bottle  ^Mttil 
which  does  not  happen  when  basaltic  lava  is  naed 
instead  of  trap ;  for,  in  the  latter  instaoo^  tbe 
substance  cannot  be  blown  but  with  difiictd^,  vA 
without  success  :  and  the  glass  is  neither  good  nor 
ti-ansparent  I  know  the  contrary  has  been  ai- 
serted  in  a  work  on  chemistry ;  but  experimeats 
that  I  made  in  the  presence  of  well-infonnedmen, 
in  1784,  in  the  glass-house  of  Sevres,  oearMeih 
don,  and  of  which  I  have  preserved  the  n 


demonstrate  that  basaldc  lava  used  alone, 
no  instance  make  bottles :  that  it  is  neither.  IB' 
proved  by  soda  nor  potash,  but  other  substuctt 
must  be  added  to  it. 

"  The  theory  of  volcanic  glasses,  obsidians,  arf 
amels,  needs  not  be  sought  elsewhere.  If  I  dntin- 
guiah  amds  from  other  vitreous  prodiictions>,jfifr 
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duced  by  subterranean  fires,  this  difference  only 
relates  to  a  greater  opacity,  and  a  more  unctuous 
and  resinous  aspect  which  amels  possess ;  while 
the  glasses,  of  whatever  colour,  have  a  brighter 
lustre,  are  more  crystalline,  and  seem  better 
melted. 

*^  Real  pitchstones,  whatever  may  be  their  co- 
lour and  their  vitreous  appearance,  must  not  be 
confounded  with  glasses  and  amels:  they  are 
foreign  to  them. 

"  1.  Grey  amel,  with  shades  of  a  grey  white,  Ameii. 
rather  greenish,  with  a  fracture  rather  stony  than 
vitreous.  Its  contexture,  and  the  vesicles  seen  in 
Its  paste,  leave  no  doubt  of  its  being  a  volcanic 
amel.  In  observing  it  with  a  lens,  crystals  of  fel- 
spar, which  characterise  its  porphyritic  origin,  are 
even  perceived.  This  variety  coraes  from  Ascen- 
sion Island,  where  it  was  collected  by  M.  de 
Berth,  an  able  mineralogist,  who  has  some  fine 
collections  of  lavas  from  the  isles  of  Bourbon  and 
France. 

'*  2.  A  yellowish  grey  amel,  rather  reddish, 
-vrith  a  resinous  fracture.  If  I  may  be  allowed  to 
use  the  expression,  it  is  what  Dolomieu  has  called 
resini/orm  lava.  Its  grain,  its  fracture,  its  semi- 
vitreous  paste,  all  indicate  its  being  an  amel ;  and 
the  crystals  of  felspar,  distinguished  on  polished 
faceSj  announce  that  this  amel  owes  its  origin  to 
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ft  porphyry  wkh  a  base  of  felspar.     It  is  found  at 
Lipari. 

'^  3.  Reddish  grey  amel,  opake,  with  a  steny 
fracture,  having  some  relation  to  what  the  Ger^ 
man  mineralogists  call  parzellan  jaspis ;  but  it  19 
incontestably  an  amel,  since  the  greater  pari  of  the 
specimens  found  at  Lipari  are  perforated  with 
pores,  and  in  some  parts  Titrified;  whereas  jas- 
pers are  infusible. 

'^  4.  A  bluish  grey  amel,  with  a  shining  frac- 
ture and  an  homogenous  paste. 

'^  5.  A  greenish  amel,  opake,  shining,  fracture 
vitreous  with  crystals  of  white  felspar.  When  Aese 
amels  are  cut  and  polished,  the  crystals  are  better 
observed.  In  this  class  I  place  the  vitreous  ukI 
of  Puy  Gryou,  in  Auvergne,  formed  in  a  larga^ 
current  covered  with  lavas.  JM.  de  la  Coste^ 
professor  of  the  central  school  of  Puy  de  Dome, 
first  pointed  out  this  amel. 

"  6.  An  olive-green  amel,  of  an  homogenous 
paste,  and  with  a  fracture  of  pitchstone,  of  Monti 
Galda  in  the  Vicentin. 

"  7.  An  amel,  of  a  homogenous  paste,  with 
pitchstone  fracture,  of  a  pale  black,  with  very  fine 
and  undulating  zones  of  a  smoky  grey,  froni  Ascen- 
sion I  bland. 

'^  8.  \'itrcous  amel,  of  a  coal  black  or  obsidian, 
fracture  irregularly  conchoidaK     I  give  the  name 
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f  obsidian  to  black  volcanic  glasses*,  whatever 
lay  be  their  opacity  aiid  their  brilliancy,  more  or 
ta  unctiioiis,  or  their  paste  more  or  less  vitreous, 
lovidcd  that  tlieir  transparency  is  visible  on  their 
Iges  in  the  thinnest  fractures  of  these  glasses. 
be  preceding  number  forms  the  transition  of 
HCkaincI  to  the  obsidian  of  the  Asceneioa  island, 
'Teaa"ifle,  of  Stromboli,  Vulcano,  &c." 


I 
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.Xbtfi  denomination,  as  in  the  other  divisions, 
eludes  those  substances  which,  on  a  base,  pre- 
pt  crystals  of  various  natures  ;  and  wh'cli  have 
ORCe  often  been  vaguely  slylcj  porphyries. 
Mt-porphyritic  lava  has  alpL-ady  been  consi- 
i^ad,  under  the  Nome  Compact  Lava;  being 
te  of  the  most  common  appearances  of  that 
ad,  and  scarcely  distinguishable  from  genuine 
jrpbjrry,  with  a  base  uf  basaltin  aiid  crystals  of 
bpar. 

The  mo^t  remarkable  and  singular  volcanic 
trite  is  that  with  Itiucite,  a  crystal  resembling  i 
white  garnet,  and  at  first  so  named,  which 
ems  peculiar  to  the  lavas  of  Vesuvius,  and  of 

*  Obtidian  ma;  be  of  le^etal  colours,  a  alieati; 
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extinct  volcanoes  in  the  Campania  of  Rome. 
Breislak,  an  eminent  mineralogist,  has  minuteiy 
discussed  the  leucite,  in  his  interesting  travels  in 
those  parts  of  Italy  :  and  as  the  nature  of  hi) 
work  rather  precludes  any   hope   of  its  being 
■sdp.  translated,  his  accounts  of  the  summit  of  Vesu- 
"«■    vius,  and  of  the  noted  eruption  of  1794,  wliich 
are  more  scientific  than  any  other  descriptions, 
shall  be  here  given  ;  after  premising  that  Vesu- 
vius forms,  as  it  were,  a  part  of  a  larger  moun- 
tain, called  Somma,  which,  in  a  semicircular 
form,  includes  on  the  north  the  summit  of  tbis 
celebrated  volcano, 
e.  "  The  present  cone  of  Vesuvius  is  truncated, 

so  as  to  form  an  inclined  plane,  sloping  from  the 
north  east  to  the  south-west.  The  circumtet- 
ence  of  the  summit,  which  forms  the  brim  of  the 
cauldron,  is  about  3000  feet;  and  at  the  bottom 
is  distinguished  an  oblong  plain,  the  greatest 
diameter  of  which  is  from  east  to  west.  Having 
since  ascended  several  times  to  the  top  of.tbe 
cone,  I  perceived  that  its  depth  had  gntdoillj 
diminished,  and  that  the  bottom  of  the  crater 
became  higher  daily,  owing  to  the  different  n^ft- 
ter  whieh  falls  down,  especially  from  the  aloHMlt, 
perpendicular  sides  on  the  east  and  north.  Oito 
may  at  this  time  easily  scan  the  extent  uid  dqitti 
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of  its  mouth ;  but  occasionally  it  is  much  eu« 
cumbered^  and  sometimes  totally  clogged.  In 
1755,  the  bottom  of  the  fiinnel  rose  so  consider- 
ably that  it  presented  a  vast  plain^  only  23  feet 
beneath  the  brim ;  and  in  the  midst  of  this  plain 
was  another  cone,  from  80  to  90  feet  high,  with 
a  small  crater  from  which  the  eruptions  pro- 
ceeded. 

*^  Braccini  has  left  us  a  curious  description  of  state  of  crater, 
the  state  of  the  crater  of  Vesuvius,  after  a  long 
state  of  rest,  and  before  the  grand  eruption  of 
1631.  The  whole  of  it,  or  at  least  its  greater 
part,  had  become  accessible.  Having  himself  de- 
scended into  the  crater,  he  says  he  found  it  co- 
vered with  plants  and  trees,  and  that,  a  road 
down  it  was  practicable  for  the  space  of  a  mile  ^ 
that  at  this  depth  a  very  deep  cavern  was  seen, 
which  having  passed,  the  way  was  again  open 
for  two  miles,  by  a  very  steep,  but  at  the  sanje 
time  very  safe  road,  owing  to  the  trees  growing 
near  to  each  other.  At  length  a  large  plain 
presented  itself,  surrounded  by  a  number  of 
grottoes  and  caverns,  which  might  be  entered, 
but  which  the  party  were  deterred  from,  on  ac- 
count of  their  darkness.  This  plain,  which  was 
not  accessible  otherwise  than  by  a  very  rapid 
slope  nearly  three  miles  in  length,  must,  assur- 
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ediy,  hare  been  much  beneath  the  level  of  tb 
sea*.     Had  the  grottoes  then  been  viaitedi  w1 
a  fund  of  knowledge  might  not  bare  beea  i 
quired ! 

"  When  the  rolcano  is  at  rest,  vapouw  i 
seen  to  arise  from  the  cauldron's  brim,  orfwtti' 
the  interior  of  its  sides,  which  are  very  perctpdl 
ble.  It  would  be  difficult  to  conceive  it  pomU 
that  they  should  proceed  from  the  internal 
Dace  ;  that  they  should,  by  tortuous  and  biddd 
conduits,  penetrate  from  such  a  profound 
to  the  summit  of  the  cone:  for  all  coafiaed 
pour  seeks  for  liberation  by  the  shortest  ro 
and,  consequently,  were  these  derived  from  i 
source  so  low,  they  would  issue  from  the  botWD 
of  the  cauldron,  which  presents  them  an  easier 
passage  with  a  smaller  mass  of  matter  to  trs' 

"  "  If  l!ic  angle  of  descent,  during  ihedistancc  of  tbtlhiwin''* 
was  60°  from  veriicai,  of  30"  from  an  horiiontal  lint,  ihtp«I^" 
cular  drpih,  by  a  plain  trigonomeiriwl  probieiu,  will  be  fnad  *■ 
haii;  been  jgSO  tixij  if,  however,  ihc  stecpnesa  of  the  dediiCf  ■* 
leduced  tc  form  an  angle  oi  no  more  than  2Si*,  the  perpcniwk 
depth  will  yet  bave  been  OoGo  feet ;  and,  aa  the  height  of  V'csini«i 
according  id  our  author  (tome  ii.  p.  43),  is  only  3g2S  Ei^Iiill  ^ 
alluwing  the  sUtemeot  of  the  IcngU)  of  ihc  descent  lo  the  ]duPr* 
stated  l^  Braccini,  to  have  been  conecl,  viz.  three  English  ■«>!'*• 
or  6880 yards,  that  plain  must  have  been  at  least  SOOOfcet  belowtbt 
level  of  the  sea,  eren  wiili  ft  slope  of  deKcnt  of  only  99}' j  bniiT* 
dopeof30°b«allowad,  it  will  have  beto  MOO  Eog^isfafaetl  ' 
the  level  of  the  sea  1    Travsl." 
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le.  It  is  therefore  probable  that  these  fumes 
the  production  of  substaaces*  in  the  neigh* 
irhood  of  the  brim  of  the  crater>  in  a  state  of 
omposition. 

^  When  the  mouth  of  Vesuvius  is  observed 
n  any  distance,  and  during  the  prevalence  of 
isture  in  the  atmosphere^  a  mass  of  vapour 
ms  to  rise  from  it  which  mingles  with  the 
ads.  Entirely  distinct  from  any  volcanic 
tse,  these  are  only  the.  humid  vapours  in  the  air» 
racted  by  the  conical  shape  of  the  mountain^ 
I  imprisoned  in  the  vast  cavity  of  the  caul- 
0.  Vapours  which  spring  from^  or  are  dif* 
dd  over  a  plain,  are  dissipated  by  the  air  and 
kds ;  but  when  enclosed,  they  are  much  less 
lily  dispersed. 

^  The  western  portion  of  Somma  must  be  con-  somma. 
^red  as  connected  with  the  cone  of  Vesuvius, 
a  hill  of  smaller  eminence,  denominated 
ntc  Cantaroni,  on  which  is  the  hermitage  del 
vatorc.  This  hill  is  intersected  by  three  val-  Vaiieys. 
s  that  deserve  to  be  examined  with  attention, 
account  of  the  quantity  of  primitive  sub- 
ices  which  the  volcano  has  thrown  thither, 
ing  old  eruptions.  The  northern  valley  is 
I  termed  La  Fossa  di  Pharaone  near  the  plain, 
I  Vallpne  della  Vetrana  in  its  more  elevated 
t,  where  the  current  of  lava  flowed  in  1785* 
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This  vale,  hollowed  by  rains,  is  the  only  interval 

between  Mount  Somma  and  Mount  Cantaroni. 

South  of  this  vale  are  two  others  nearly  parallel, 

the   first  called  Rio  Cupo;   the  second  Fossa 

Grande 9  which  taking  a  direction  from  east  to 

west,  merges  in  the  plain  of  Saint  Jorio.    Itt 

northern  side,  nearly  perpendicular,  rises  to  a 

considerable  height  above  the  valley,  and  being 

composed  only  of  lapillo*,  pumice,  and  other 

substances  of  an  inadhesive  quality,  is  subject 

frequently  to  crumble  and  fall  in  large  quantitiei* 

Along  the  whole  extent  of  the  southern  side,  A 

its  upper  part,  is  seen  an  ancient  current  of  lani 

which  at  first  sight  appears  to  be  several  strata 

of  lava  imposed  one  on  the  other,  but  which  a 

little   attention   shows  is  but  one  current,  in 

which  horizontal  chasms  have  been  occasioned 

by  refrigeration,  and  into  which  the  wind  has 

since  introduced  a  slight  quantity  of  vegetable 

earth.     This  lava  is  hard  and  compact  ^  it  coa- 


•    c« 


This  is  the  denomination  given  to  fragments  of  pumice,  the 
largest  of  which  nrc  from  six  to  eight  millimeters  (a  quarter  to  a  tbini 
of  an  inch)  in  thickness.  It  is  of  this  lapillu,  saturated  withlioc- 
water  and  well  beaten,  that  the  floors  and  terraces  of  the  houses  are 
made  at  Naples.  It  is  spread  in  a  uniform  manner  about  five  or  six 
inches  deep,  and  by  beating  is  reduced  to  the  thickness  of  two  to 
two  and  a  half  inches.     It  then  becomes  a  body  of  sufficient  soliditf 

to  be  impervious  to  watcr^  and  so  hard  as  to  bear  being  hewn  like 
tufo." 
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bains  but  few  fragments  of  augite  or  pyroxene, 
ind  seems  to  be  an  assemblage  of  leucites,  the 
superficial  crystalline  lustre  of  which,  having 
been  impaired  by  decomposition,  makes  it  re* 
Kmble  variolite  in  its  exterior.  Many  detached 
masses  of  this  current  have  fallen  to  the  bottom 
vf  the  valley.  Each  fall  of  matter  brings  down 
palcareous  stones,  mica,  mixtures  of  felspar,  and 
Hocrases.  The  lava  of  1767>  which  threatened 
|he  villages  of  La  Barra  and  Saint  Jorio,  dis* 
pharged  itself  into  this  valley,  which  it  filled  to 
lioertain  height,  and  afterwards  flowed,  spread* 
i&g  itself,  to  the  plain.  As  it  is  already  covered 
1^  the  crumblings  from  the  flank,  in  order  to 
Outline  it  the  inquirer  must  repair  to  the  plain 
Bf  Saint  Jorio,  in  the  neighbourhood  of  the  cha« 
)el  of  Saint  Vito.  Its  grain  is  crystallised  but 
ine,  and  oftentimes  so  close  and  compact  as  to 
le  nearly  equal  to  petro-silex.  It  contains  many 
mall  crystals  of  pyroxene,  and  fragments  of 
sucite,  which  is  rarely  found  in  its  perfect  form 
f  crystallisation  .... 

**  The  lava  of  La  Scala  passes  beneath  the  gar- 
en  of  La  Favorita.  It  is  of  the  colour  of  ashes, 
rhitish,  and  of  a  crystallised  grain.  It  contains 
tuny  crystals  of  pyroxene,  few  of  leucite,  and 
nail  pieces  of  felspar,  in  groups  in  its  cavities. 
*his  lava,  where  it  is  hewn  on  the  sea-shore  near 


Lava  of 
leucites. 


Lava  of 

La  Scala. 


La  Cavalleria,  is  wortUy  of  attention.  Uniler* 
unifomi  bed,  from  !■!>  to  30  feel  in  thicknen,  ^ 
lava  is  I'Ltund  divided  into  Btmta  of  from  three  to 
foarfeet:  these  divisions  are  formed  by  paroJM 
and  tioriitOQlal  hues,  and  where  these  are  dug 
dotrn  to,  ttie  lava  is  found  to  have  separated  it$df 
Bpontaueoualy  into  beds.  Below  theoi  arehrge 
prisms, commonly  hexagonal, which  arrrfiigorad 
with  great  ease:  in  some  places  these  priB% 
instead  of  the  lower  are  found  in  the  upper  p«t 
of  the  current.  Some  of  these  large  prism*  I 
have  seen,  the  sunimit  of  which  was  paitod  iota 
a  number  of  small  prisms.  These  obsembODl 
sufficiently  demonstrate  that  the  recession  of  Ihs 
matter  of  the  lava,  when  in  the  act  of  cooIiB^ 
is  the  sole  cause  of  the  form,  whether  ewn  « 
prismatic,  which  it  assumes;  and  that  this  caM 
is  capable  of  giving  to  lava  the  appearance  of 
stratification.  This  phenomenon  may  iSotd 
ground  for  reflection  to  those  geolo^sts  wlio  so 
strongly  insist  on  the  fact  of  horizontal  and  ie> 
tical  beds  of  granite,  as  aifording  a  proof  e' 
deposits  being  first  made  in  a  fluid,  and  after- 
wards diverted  from  their  pristine  position.  I 
am  far  from  inclining  as  yet  to  adopt  any  ge- 
ological system  whatever;  for,  in  my  opilliOft 
we  have  not  hitherto  collected  a  sufficient  BBm- 
ber  of  facts  to  produce  one  that  will  bear  rte 
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tMt  of  reason.  I  merely  give  my  observations^ 
iMFith  the  reflections  they  suggest.  Geologists 
k^'  not  yet  of  one  <^inion  respecting  the  strati- 
^cation  of  granite,  although  it  appears  to  be 
=|||early  demonstrated  by  the  observations  of  Saus- 
^re.  Admitting^  however,  the  truth  of  the  pro- 
lem,  solid  reasons  may  thence  be  deduced  for 

lieving  that  the  circumstance  is  more  indebted 
its  existence  to  a  state  of  aqueous  than  to 
Mie  of  igneous  fluidity :  here,  however,  is  a  cur- 
pBft  of  hard  and  compact  lava,  which  most 
ptmredly  has  undergone  a  state  of  igneous 
jlpdity,  and  to  which  refrigeration  has  given  an 
l^hliSKmtal  stratification.  It  may  be  objected^ 
piat  granite  forms  chains  of  immense  mountains^ 
and  that  this  is  but  a  small  current,  scarcely  a 
fisw  yards  thick;  but  the  phenomenon  is  the 
flame:  the  difference  between  great  and  little, 
iKiwever  material  with  us,  being  nothing  with 
nature. 

''  The  same  tendency  to  a  basaltic  conforma« 
lioBf  wluch  is  noticed  in  the  lava  of  La  Scala,  is 
elMtrred  again  in  the  neighbouring  current  of 
Galastro.  This,  after  passing  through  a  defile  ofcaiastro. 
h^w  Vallelonga,  spreads  to  a  broad  front  on 
leachimg  the  sea.  What  most  deserves  observa- 
tion in  the  lava  here,  are  the  small  crystallisations 
i|  presents,  which  seem  to  be  the  olivine  of  Wer- 
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ner.     It  is,  moreover,  of  a  deeper  colour  thv 
-  the  Inva  of  Scala,  more  porous,  and  like  tbal 

contains  many  crystals  of  augite,  and  fragiMalft 
of  felspar.     On  an  excursion  to  the  gulf  of  Ss« 
lerr.o,  the  sand  of  its  shore,  and  more  espccMy 
that  of  the  coast  of  Amalfi,  presented  similar 
crystals  in  abundance,  as  well  as  augites,  botb 
substances  indigenous  of  this  country,  whitlw 
it  is  unlikely  they  should  have  been  transporUd 
from  Vesuvius.     A  rock  of  a  similar  kind  also 
may  possibly  have  supplied  that  volcauo  witll 
them  00  one  of  its  eruptions. 
LBnDrt794.       »«  Next  to  this  lava  is  found  that  of  tiic  emp- 
tion  of  1794.     Of  the  ditTt-rent  eruptions  of  Ve- 
suvius this  is  the  most  recent,  and  was  one  of 
the  most  considerable.     Having   had  occasion 
to  observe  it  myself,  and  trace  it  with  attention, 
it  possibly  will  not  be  displeasing  to  toy  readers 
that  I  should  present  them  with  a  description  of 
it  in  this  place, 
j^^^^n*^       *'  Vesuvius  had  continued  tranquil  for  a  long 
time.     On  the  12th  June,  1794,  towards  eleven 
in  the  evening,  a  very  violent  shock  of  an  earth* 
^^^,       quake  was  felt,  which  induced  many  of  the  in* 
C*  ^        habitants  of  Naples  to  leave  their  houses  for  the 
night.     The  tranquillity  of  the   mountain  did 
not  however  appear  to  be  disturbed  cither  on 
the  13th,  14tli,  or  15th,  nor  did  it  exhibit  any 
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symptom  of  an  approaching  eruption ;  but,  to- 
wards nine  in  the  evening  of  the  last  day,  many 
symptoms  were  manifested.     The  houses  about 
the  mountain  experienced  violent  shocks,  which      shock*, 
gradually  increased  in  force;  a  very  powerful 
tone  was  felt  at  ten  o'clock  in  Naples  and  its  en* 
irirons.    At  this  instant,  on  the  western  base  of 
^::ihe  cone,  at  the  spot  called  La  Pedamentina,  and 
^"^iirom  the  midst  of  ancient  torrents,  a  new  mouth 
^.diigorged  a  stream  of  lava.    This  opening  was  iMoeofiava. 
17^  feet  in  length,  and  237  in  breadth.   Scarcely 
the  stream  of  lava  begun  to  flow,  before 
^fbuf  conical  hills,  each  having  its  small  crater 
iMie  third  alone  excepted,  which  had  two  distinct 
^  notiths),  arose  out  of  the  stream  itself.     From 
n\fbese  different  mouths  stones  were  darted  into 
J  jbe  air  with  great  noise,  and  in  a  state  so  highly 
i  ignited  that  they  resembled  real  flames ;  the  ex- 
plosions indeed  were  so  quickly  repeated  that 
they  seemed  but  one,  and  formed  a  continued 
sheet  of  fire  in  the  air,  which  received  no  other 
interruption  than  what  was  occasioned  by  the 
inferiority  of  the  force  of  some  of  the  ejections* 
They  sometimes  vomited  substances,  I  may  say, 
in  a  fluid  state,  for  they  expanded  in  the  air  like 
H  soft  paste,  so  that  one  may  imagine  they  were 
(lither  a  part  of  the  running  lava,  or  masses  of 
old  lava  fused  and  projected.    Some  of  these 
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hills  were  contiguous  one  to  the  other,  and  i^ 
seems  as  if  the  force  by  which  they  were  pm- 
dnccd  had  met  with  obstrQCtion  to  the  ^sgorg^ 
raent  of  the  substances  at  one  point,  and  oonse> 
quentiy  effected  several  issues  in  the  same  lioe. 
The  lava  flowed  in  one  body  for  someone, and 
at  intervals  flashes  of  light  arose  from  thesaiface 
of  it,  produced  by  jets  of  hydrogenous  gas,  whirii 
disengaged  itself  from  the  lava  precisely  in  Ibt 
same  manner  as  the  gases  expanded  from  rt* 
surface  of  a  Quid.  Its  first  direction  wag  to«ardl 
Portici  and  Resina,  so  that  the  inhabitaats  oT 
Torre  del  Greco  already  bewailed  the  faic  of 
their  neighbours,  and  began  their  thanksgiving* 
to  the  Almighty  for  their  escape.  Collectedto* 
gether  in  the  church,  they  were  still  singiig 
hymns  of  joy,  and  expressing  their  gratitude 
when  a  voice  announced  to  them  the  iiUal  aem 
of  their  altered  destiny.  The  stream  of  lava,  oa 
flowing  down  a  declivity  it  met  in  its  way,  di- 
vided itself  into  three  branches  j  one  bearing  to- 
wards Sta  Maria  de  Pugliano  traversed  a  3pa« 
of  2063  feet;  another,  directing  its  course  to- 
wards Resina,  flowed  to  the  distance  of  3181 
feet;  while  tlie  remainder  of  the  stream,  falNi^ 
into  the  valley  of  Malomo,  flowed  towards  lA 
Torre.  On  reaching  the  chapel  of  Balzano'A  | 
formed  a  branch  towarda  the  south-east,  wbicft  : 
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terminated  in  the  territory  of  Aniello  Tironei 
after  having  run  the  length  of  1490  feet;  the 
residue  of  the  lava,  pursuing  its  course,  flowed 
upon  Torre,  presenting  a  front  from  twdve  to 
fifteen  hundred  feet  in  breadth,  and  filling  several 
deep  ravines. 

^^  On  reaching  the  first  houses  of  the  town  DcstrovsTorra 

.  del  Oreco. 

the  stream  divided,  according  to  the  different 
slopes  of  the  streets,  and  the  degrees  of  oppo- 
sition presented  by  the  buildings.  An  idea  may 
Asily  be  formed  of  the  accidents  consequent  on 
Mch  a  flood  of  fire;  accidents  which  bear  rela- 
tion to  the  site  of  the  manufactories,  the  thick* 
ness  of  their  walls,  and  the  manner  in  which  they 
were  assailed  by  the  lava.  Had  not  the  mass  of 
the  stream  suffered  a  diminution,  from  the  differ- 
ent divergencies  noticed,  not  a  single  house 
would  have  been  left  standing  in  Torre  del 
Greco.  The  lava,  after  a  serpentine  course 
through  the  town,  at  length  reached  the  sea- 
shore. The  contact  with  the  water  diminished 
the  speed  of  its  course :  still  the  current  flowed 
into  the  sea  in  a  body  1127  feet  in  breadth,  and 
advanced  into  it  a  distance  of  362  feet.     Its  en-  Entrance  into 

the  scat 

trance  into  the  sea  was  not  marked  by  any  sin- 
gular phenomenon ;  it  began  to  issue  from  the 
volcano  at  ten  at  night,  and  reached  the  sea- 
shore by  four  in  the  morning;  continuing  a 
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very  slow  progressire  moremeot  into  the  an 
throughout  the  whde  of  the  I6th,  and  the  tat- 
lowing  night.  It  was  conceived  that  the  midem 
cooling  of  the  lava  in  the  sea  would  haTepnH 
duced  a  has&ltic  constrnction ;  but  it  beeuie 
firm  without  assuming  any  regular  fanii  U  ' 
effect  which  possibly  ia  to  be  ascribed  to  tiw 
heap  of  drosses  with  which  it  abounded*.  He 
main  stream,  from  the  point  where  it  inued&MI 
the  volcano  to  that  at  which  it  stopped  iB'lJkt 
sea,  measured  13,961  feet  Its  breadth  wirf 
greatly ;  in  srane  places  it  scarcely  cxomM 
:]22  feet,  but  in  the  plain  it  spread  to  1111;  tad 
at  a  medium,  without  risk  of  any  great  error,  it 
may  be  computed  to  have  been  725  feet  broad. 
In  thickness  also  it  differed  according  to  the 
depth  of  tJic  hollows  it  filled :  in  the  plain  it  wai 
constantly  from  twenty-four  to  thirty-two  f«t 
thick ;  and  if  its  mean  thickness  be  reckoned  at 
the  latter  number  of  feet,  it  may  possiblif  be 
nearest  the  troth.  According  to  these  data  the 
mass  of  molten  matter  is  1,869,63T  cubicfatkomt 
convnWons.  During  the  eruption  the  convulsion  of  the  moon* 
tain  was  so  great  that  even  the  houses  in  Napb 
were  shaken  by  it.  Still  it  was  not  constaallf 
alike.    At  the  beginning  the  trembling  was  cdih 

*  The  cxplanationa  of  Ferian  an  bcUer .   P. 
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tinual,  and  accompanied  bj  a  hollow  noise^ 
similar  to  that  occasioned  by  a  river  felling  into 
a  subterranean  cavern.  The  lava  at  the  time  of 
its  being  disgorged,  from  the  impetuous  and  un- 
interrupted  manner  in  which  it  was  ejected, 
by  striking  against  the  walls  of  the  vent,  occa- 
sioned a  continual  oscillation  of  the  mountain. 
Towards  the  middle  of  the  night  this  vibratory 
motion  ceasedy  and  was  succeeded  by  distinct 
aod  repeated  shocks.  The  fluid  mass^  diminished 
m  quantity,  now  pressed  less  violently  against 
the  walls  of  the  aperture,  and  no  longer  issued 
in  a  continual  and  gushing  stream,  but  only  at 
intervals,  when  the  interior  fermentation  elevated 
the  boiling  matter  above  the.  mouth.  About 
fear  in  the  morning  the  shocks  began  to  be  less 
numerous,  and  the  intervals  between  them  ren- 
dered their  force  and  duration  more  perceptible. 
One  might  compare  them  to  the  thunder  heard 
in  Italy  during  storms  in  summer,  the  loudest 
daps  of  which  are  succeeded  by  rumbling  sounds 
which  gradually  die  away. 

"  While  I  was  making  my  observations  on 
Ais  grand  eruption  at  the  foot  of  Vesuvius,  its 
summit  was  tranquil,  and  no  phenomena  were 
visible  about  its  crater.  I  passed  the  night  at 
tea,  between  Calastro  and  La  Torre,  to  have  a 
nearer  view  of  this  great  operation  of  nature. 


and  to  prare  the  troth  of  the  opinion  genetili^ 
received*  that  great  cniptiont  are  accompMiittA 
s^HBttraf  )jy  estraordinaiy  phenomena  id  the  Kao    ^ 
more  grand  spectade  there  could  not  1^.    <^ 
one  of  those  serene  and  brilliant  nightvlqin^ 
only  in  the  delighkfol  climate  of  Naplei»  %mam 
jestic  stream  of  fire,  1 1,868  feet  in  length  a^), 
1483  in  breadth,  was  seen  at  the  foot  of  Vc^pa; 
Tius.     Its  reAected  snr&ce  formed  is-  tfaa  afr 
mosphere  a  broad  and  brilliant  aurora  hdraafr 
regulariy  spread,  and  tennioaled  at-ito  iqjfif   . 
part  by  a  thick  and  dark  border  of  emoke,  whiiii 
dilating  itself  in  the  air,  covered  the  disk  of  4e 
moon,  the  shining  silvery  light  of  which  mo  en* 
feebled  and  obscured.    The  sea  again  re6ec(ed 
the  illuminated  sky,  the  surface  of  it  correspood' 
ing  with  this  portion  of  the  atmosphere  appeu- 
ing  red  as  fire.    At  the  source  of  this  river  of 
fire  inflamed  matter  was  incessantly  spouted  out 
to  a  prodigious  elevation,  which,  as  it  diverged 
on  all  sides,  resembled  an  immense  firework*,  on 
the  sea-shore,  finally,  the  mournful  spectacle  of 
the  conflagration  of  La  Torre  completed  the 
picture.    The  vast  clouds  of  thick  black  smoke 
which  rose  from  the  town,  the  flames  which  oc- 
casionalty  crowned  the  summits  of  the  houses, 
the  ruins  of  the  buildings,  the  noise  of  the  fidling 
palaces  and  houses  the  rumbling  of  the  vfricanOi 


HOMB  TIL      YOLCkHlC-  IHTKXTB.  485 

these  were  the  principal  incidents  of  this.hor* 
rible  yet  sublime  scene.  Tlie  ruins  of  Pdmpeiay 
buried  beneath  heaps  of  drosses  and  powders, 
did  not  certainly  present  a  spectacle  near  so 
striking.  To  these  objects,  so  powerfully  cal- 
culated to  fix  the  senses,  was  added  another 
which  forcibly  touched  the  hearty  this  was  a 
doleful  group  of  fifteen  thousand  persons,  be- 
wailing the  destruction  of  their  city  and  pro- 
perty, who  had  had  but  a  moment's  notice  to 
flee,  and  abandon  their  homes  for  ever ;  and 
were  reduced  to  become  wanderers,  and  *de« 
pendent  on  the  world  for  refuge. 

^  About  dawn  the  summit  of  Vesuvius  ceased     ^^o"^  ^^ 

powden. 

to  be  visible ;  it  was  covered  with  a  thick  cloud, 
frequently  furrowed  with  lightning.  This  cloud 
gradually  spread  itself,  and  in  a  little  time  over- 
shadowed the  gulf,  the  city  of  Naples,  and  its 
▼icmage.  It  was  formed  of  a  large  quantity  of 
that  fine  sand  called  asheSy  and  prevented  all 
sight  of  the  fire  of  the  volcano.  The  sun,  as  it 
appeared  above  the  horizon,  presented  a  still 
more  dismal  picture.  From  the  abundance  of 
ashes  in  the  air  it  seemed  more  pale  than  during 
the  strongest  eclipse,  and  a  black  scarf  appeared 
to  be  spread  over  the  whole  of  the  gulf  and  the 
country.  At  the  extremity  of  the  horizon,  to- 
wards the  west,  the  day  was  more  clear,  while 
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the  light  at  Naples  was  fainter  than  twilight  $ 
and  with  Pliny  the  younger  one  might  have 
said  ^^  Jam  dies  alibi,  illic  nox  omnibus  nigrior 
densiorque.^* 

Sea  calm.  «  During  this  mournful  night  the  air  was  per* 
fectly  unagitated^  and  the  sea  calm :  it  was  not 
disturbed  even  in  the  slightest  degree,  at  least  in 
the  gulf  of  Naples.  The  slightest  action  of  the 
volcano  on  it  would  have  been  perceptible  at  tbf 
base  of  the  mountain,  and  I  was  within  a  distinct 
view  of  this  part  of  the  sea ;  but  its  influence  M 
that  element  was  absolutely  null. 

^^^l         *'  While  one  current  of  lava  flowed  over  the 
western  flank  of  Vesuvius,  spreading  ruin  tsA 
desolation,  another  fell  down  its  eastern  siope^ 
from  an  opening  at  an  inferior  height,  and  a 
greater  distance  from  the  summit.    This  current 
was  not  visible  at  Naples ;  all  that  was  perceived 
of  it  was  a  great  light  in  the  atmosphere,  pro* 
duced  by  reflection  from  the  rolling  fire.    At 
first  it  took  an  eastern  direction,  turned  after- 
wards to  the  south,  and  descended  to  the  spot 
called  Cog?2olo;  there  it  fortunately  found  the 
valley  of  Sorienta,  C5  feet  wide,  121  deep,  and 
1627  feet  long.     This  valley  the  lava  filled ;  but 
as  the  volcano  still  continued  to  emit  fresh  mat- 
ter, the  current  afterwards  spread  into  the  plain 
of  Forte,  near  to  Pozzelle,  where  it  divided  into 
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three  branches :  one  proceeded  towards  Bosco^ 
another  towards  Maaroy  and  the  third  to  the 
plain  of  Mulara.  The  length  of  this  current  of 
lava  was  not  less  than  an  Italian  mile;  bat  as  it 
flowed  constantly  over  old  lavas  it  did  but  little 
harm^  merely  laying  waste  and  occupying  a 
small  extent  of  vineyard*  ■  From  the  spot  where 
it  diverged  from  its  first  direction  it  projected  a 
small  branch  in  a  continued  line :  falling  to  this 
point  over  a  very  rapid  slope,  the  speed  with 
which  it  flowed  must  have  been  considerable; 
and  a  portion  of  its  mass  preserving  its  first  im- 
pulse,  naturally  fell  in  this  small  stream,  in  which 
were  four  mouths  in  the  shape  of  an  inverted 
cone,  the  base  of  which  is  in  the  surface  of  the 
lava.  This  stream  terminates  in  a  small  and 
regular  hill,  of  a  conical  figure,  on  the  summit 
of  which  are  two  mouths,  in  form  of  inverted 
cones.  The  dimensions  of  this  second  current 
are  nearly  half  those  of  the  first ;  consequently 
the  mass  of  the  whole  is  adequate  to  2^04,440 
cubic  fathoms.  The  coincidence  and  perfect  re- 
sranblance  of  these  two  currents  of  lava  suffi- 
ciently-^rove  that  they  had  but  one  common 
erigin,  and  but  one  cauldron  in  which  the  mat- 
ter was  fused  of  whieh  they  are  composed. 
How  great  then  must  be  the  recipient  in  which 
such  an  enormous  mass  could  be  contained! 
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"v^wt^ce    And  what  powerful  exertion  of  strength  must 
hare  been  required  to  break  through  the  moan-  * 
tain  in  these  two  opposite  directions !    The  la?% 
agitated  by  the  expansion  of  elastic  fluids,  made 
its  first  effort  to  liberate  itself  on  the  eastern 
flank,  and  found  a  passage ;  but  the  resistance 
it  met  with  from  the  mountain,  no  doubt  occir 
sioned  its  reflux,  or  rebound,  against  the  oppositfi 
flank.    The  western  current,  taking  its  departore 
from  a  more  elevated  mouth,  more  quickly  te^ 
minated  its  course;  but  the  cauldron  chiefljr 
emptied  itself  by  the  eastern  opening.    The  Ian 
issued  from  it  very  slowly,  compared  with  the     | 
celerity  with  which  that  flowed  which  proceedol 
from  the  eastern  mouth,  because  it  was  no  io&ger 
driven  forward  nor  compressed  by  the  total  mass, 
which  was  already  greatly  diminished. 

Attendant        "  On  the  momiog  of  tlie  16th  the  lava  ceased 
to  flow  over  the  western  side,  and  the  mouth  of 
the  volcano  began  to  resume  activity.    The 
whole  of  its  cone  was  covered  with  a  very  thick 
rain  of  ashes  or  powders,  which  totally  hid  it 
from  sight,  so  that  nothing  could  be  distinguished 
on  Vesuvius,  which  was  wholly  inaccessible.    In 
this  state  it  continued  four  days,  during  which 
many  shocks  of  earthquakes  were  felt,  and  loud 
'^Mghtning?^  claps  of  thunder  were  heard.    Thunders  raged 
in  every  part  of  the  adjacent  country,  and  the 


is 
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ashes  of  lightning  by  which  they  were  accom* 

anied,  m  intervals  for  an  instant,  allowed  a  view 

Fthe  miuntain,  through  the  darkness  in  which 

.  was  iivolyed  by  the  rain  of  powders.    This    BwkM«. 

arknessWas  so  prodigionsly  great,  that  at  Caserta 

tid  othel  plsfces,  ten  or  twelve  miles  from  Vesn- 

ius,  it  mts  impossible  to  walk  the  streets  at 

ad-day  without  torches,  and  that  circumstance 

as  renewed  which  is  related  by  Pliny  on  the 

of  the  eruption  in  the  tim^  of  Titus, 
multa^  variaque  lumina^  sotoebant  obscuri^ 

It  is  utterly  impossible  to  determine 
ith  precision  the  quantity  of  ashes  or  powders 
at  fell  in  the  course  of  these  days,  as  it  was 
Boent  in  different  places,  according  to  the  di- 
ction of  the  wind ;  it  is  however  computed,  on 
<^  base  of  observations  at  different  places,  that 
tnteen  inches  and  six  lines  in  depth  fell  on  an 
^  the  radius  of  which  is  three  miles,  the  sum* 
U,t>f  Vesuvius  being  the  centre. 
••  It  would  be  erroneous  to  conclude  that  all    Rain  of  the 

crater. 

Us  mass  of  matter  proceeded  from  the  entrails 
r  the  .mountain ;  the  greater  part  was  the  off- 
Ming  of  the  ruins  of  the  crater,  which  during 
k^ae  last  days  fell  into  the  abyss  below.  A  rain 
*a^e8»  when  continued  for  any  length  of  time, 
.▼ery  injurious  to  vegetation.  Lands  which^ 
few  days  before,  presented  the  most  smiling 
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aspect,  and  were  enriched  with  «vciy  kind^ 
fruit,  asBomcd  ik  similar  appeamicle  to  wlaf 
would  have  been  occasioned  by  the  cbaiptit 
winter.  Happilj  hope,  looking,  fbnnid  to  tte 
future,  found  consolation ;  for  thess  iihoi  an 
excellent  compost:  and  though  the  hsafandnuui 
lamented  the  destruction  of  the  fruits  ad  lit 
vintage  of  the  year,  he  already  reckoned -fir 
recompense  in  the  promised  abundance  of  Nf 
ceeding  seasons.  As  these  ashes  contrfftM 
element  injurious  to  vegetation,  thar  badeftib 
are  purely  of  a  mechanical  nature.  NUn^ 
with  rain  water,  as  is  their  condition  on  an  crop* 
tion,  they  form  a  paste  which,  collected  on  ve- 
getables in  great  abundance,  destroys  by  its 
weight  their  more  tender  organs,  and  bendu 
down  their  branches,  which  either  sink  or  break 
under  the  weight,  according  to  the  nature  of 
their  fibres.  They  moreover  form,  especially  on 
leaves  and  fruit,  a  crust  which  absorbs  a  greater 
degree  of  caloric  than  them,  and  retains  it  s 
longer  time,  thus  preventing  the  transpiration 
of  the  plant,  and  destroying  its  economy. 

"  I  merely  use  the  word  ashes  to  accommo- 
date myself  to  the  general  custom.  The  impnt* 
priety  of  the  term  is  evident,  as  the  substuacc 
has  not  the  slightest  affinity  to  the  ashes  of  ve- 
getables.   It  will  therefore  be  better  for  the 


1 
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hitnre  to  distinguish  it  by  ihe  name  of  vokanlc  vukunic  mni. 

tmd,  one  which  already  begins  to  be  common. 

On  examining  it  with  the  microscope,  this  snb- 

Msnce  is  seen  to  be  composed  of  particles  of  a 

JTOligh  and  earthy  appearance,  mingled  with  tri- 

tnrated  fragments  of  felspar  and  augite.    All  are 

■tot  alike,  some  being  of  large  and  othen  of 

ViaJfer  size.    The  grains  ate  often  of  a  dark 

SKjT  colour,  inclining  to  black;  sometimes,  and 

Especially  on  the  last  days  they  fell,  they  wert 

cf  a  brighter  ash-colour.     It  is  constantly  ob- 

termed  that,  when  the  volcanic  sand  that  falls  is 

bfa  whitish  colour,  the  eruption  is  near  its  end. 

Ehis  white  colour  of  the  volcanic  sand  may  be 

ferived  from  two  causes;  a  greater  trituration 

tnd  tenuity,  as  in  the  instance  of  g;reen  glass, 

nrbich  when  finely  pulverised  becomes  white,  or 

I  longer  exposure  to  the  action  of  acid  vapours. 

The  sand  ejected  by  the  volcano,  in  the  earlier 

itages  of  its  eruption,  issues  from  a  furnace  full 

if  matter;  hut  the  vapours,  as  it  begins  to  empty, 

lave  room  to  act  with  greater  effect  on  the  re- 

pnining  substances.     Some  particles  of  this  vol- 

imic  sand  placed  over  fire  effuse  a  perceptible 

null  of  sulphur;  others,  lixiviated,  yield  a  mu- 

iate  of  soda  or  ammoniac,  or  the  sulphate  of 

rOD  ;  and  often  two  or  even  the  whole  of  these 

alts  are  produced  from  the  same  sand.    The 
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State  of 
atmoipliere 


earthy  matters  which  predominate  are  argil  and 

silex. 

<'  It  might  be  imagined  that  the  phenomerii 
of  this  eruption^  and  especially  those  which  took 
place  from  the  evening  of  the  15th  to  the  SOCb, 
would  have  a  considerable  influence  on  the  at- 
mosphere of  Naples^  yet  the  meteorological  ob^ 
servations,  communicated  to  me  by  the  astnmo^ 
mer  Casselli^  prove  that  the  barometer  had  oe^ 
perienced  no  material  alteration.     Casselli  nwAi 
Barometer,    use  of  an  English  barometer,  divided  into  incbo 
and  hundredth  parts.     From  the  11th  of  Jtat 
to  the  15th  it  maintained  itself  between  Sdfii 
and  29,58.     On  the  I6th  and  17th  it  was  sta- 
tionary at  29,60.    The  18th  it  varied  from  39^ 
to  29,52.    The  1 9th  from  29,50  it  rose  to  290. 
The  20th  it  stood  at  29,46.    The  21st  between 
29,46  and  29,49-     I  conversed  on  this  subject 
one  day  with  Cotte,  tolerably  well  known  by  his 
meteorological  observations,  who  considered  it 
as  a  very  extraordinary  circumstance.    We  were 
at  the  time  at  the  house  of  Lametherie,  who 
showed  me  a  memoir  on  this  subject  written  by 
M.  de  Buch,  a  learned  mineralogist  of  Prussia, 
inserted  in  the  Journal  de  Physique  of  Thermi- 
dor.  An  7,  under  the  title  of  Considerations  sur 
le  barometrcy  in  which  I  found  the   following 
passage,  which  to  me  seemed  curious :  ^  Vesa- 


Bach's 
account. 
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Mps  in  1794  seemed  as  if  about  to  engulf  all  na- 
,tnre ;  the  earth  shook ;  horrible  roarings  threat- 
ened the  destruction  of  the  country;  a  dark 
'"^ught  overshsMlowed  the  land;  ashes  fell  to  a 
•^nsiderable  depth;  flames  and  smoke  rose  to 
elevation  seven  times  as  great  as  that  of.  the 
ountain,  that  is  to  say3  to  a  twelfth  part  of  the 
ight  of  the  atmosphere ;  vivid  lightnings  flash* 
in  every  direction,  and  the  atmosphere  denoted 
abundance  of  negative  electricity,  never  ob- 
during  the  reign  of  tranquillity ;  torrents 
lain  committed  dreadful  ravages  on  the  fruits 
industry  of  man;  and  every  meteorologi- 
instrument  underwent  the  greatest  alteration, 
barometer  alone  excepted ;  this,  like  the  sage 
jj^nnr  worldlings,  took  no  part  in  the  confusion 
■bgr  which  it  was  surrounded,  but  on  the  contrary 
.Memed  as  steady  as  its  partners  were  wavering, 
'i^tated,  and  unquiet.     It  required  the  most 
pcactiaed  eye  to  distinguish  throughout  ten  days, 
in  which  nature  experienced  the  most  dreadful 
.tenvulsion,  the  slightest  imaginable  variation  of 
jSbiB  instrument.' 

^  At  length  the  rain  of  volcanic  sand  having 
i^eased  on  the  20th,  and  that  which  was  spread 
Amiigh  the  atmosphere beingdispersed,  Vesuvius 
jmgiixi  became  apparent;  but  its  appearance  with 
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FUiofjixr    reason  occasjimed  surprise,  for  its  sammit  1m4 
*°"""'*     iaiieii  ill,  and  its  nioutii  was  coDsiderably 

larged. 
Ginbiiinr  "  Considerable  eruptions  evolved  from  it  of  l 
entirely  different  nature  to  those  by  which  Uiey 
were  preceded.  From  the  crater  thick  globnlar 
clouds  issued,  of  such  huge  dimensions  as  lo  fiU 
the  whole  cavity.  Tiieir  surface  appeared  to  be 
granulated  like  the  head  of  a  caulittoTrer;  tn^i 
in  proportion  as  they  arose,  they  seemed  to  4* 
late  aud  exteod  themselves.  Wbcn  the  n4. . 
shone  on  them  their  irregular  edges  wefv4iV^ 
whitish  colour.  In  the  body  of  the  cloud  iWrt 
discerned  substances  of  a  greater  specific  gn^ 
vity,  which  fell  down  again,  unable  to  continue 
their  ascent.  Scarcely  did  one  cloud  proceed 
from  the  mouth  before  it  was  followed  by  an- 
other, so  that  the  cone  of  Vesuvius  was  fre- 
quently crowned  with  a  multitude  of  these  volu- 
minous clouds,  continually  fed  and  renewed  by 
those  which  issued  from  the  crater;  and  which 
rose  to  a  height  continually  increasing  tiJl  it 
exceeded  that  even  of  tlie  mountain  itself.  These 
clouds  were  composed  of  fragments  of  ancient 
^d*Sd*  '*^^'  ^"^  '■''^  rubbish  of  drosses  and  Toloanie 
sand,  projected  into  the  air  by  the  force  of  lb* 
explosion  ;  and  as  one  eruption  scarc<?Iy  waited 
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teother^  the  immense  quantities  of  stoned,  which 
struck  against  each  other  in  the  air ;  those  which 
fell  back  into  the  cauldron,  and  those  which  from 
ft  prodigious  height  fell  on  the  external  walls  of 
the  volcano,  produced  a  most  frightful  uproar. 
,  *'  Such  was  the  state  of  the  volcano  to  the 
th  of  July ;  and  during  the  whole  interval  an<» 
ther  meteor  occasioned  incalculable  damage  to 
fields  in  the  neighbourhood  of  Vesuvius: 
was  rain,  which  for  a  fortnight  was  inces*  Heavy  ntm. 
;jRint,  and  mostly  so  violent  that  it  laid  waste  the 
i^Mt  grounds  of  Somma,  Ottajano^  and  Bosco. 
^^Nlcnever  a  cloud  appeared  above  the  horizon^ 
Ik  'teemed  to  be  attracted  by  the  volcano*  and 
tfiwcely  did  it  touch  its  summit  ere  immense 
ttneams  were  visible,  precipitating  themselves 
itii  horrible  roaring  to  the  base  of  the  mountain, 
impetuous  torrents  of  water,  mingled  with 
volcanic  powders,  overturned  the  bridges^  bar- 
tDwed  up  the  roads,  tore  up  trees  by  the  roots^ 
sod  bore  them  along  in  their  course,  carried 
away  houses,  and  utterly  devastated  the  fields  of 
iMie  of  the  most  rich  and  flourishing  countries 
io  the  world.  For  the  space  of  a  fortnight  its 
unfortunate  inhabitants  were  in  a  state  of  un« 
Mifainty  respecting  their  fate,  and  were  repeat- 
edUy  forced  to  abandon  and  flee  from  their  dwelU 
logs,  in  the  very  dead  of  nighty  to  preserve  their 
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lives.     Tbe  ^peannce  ot  the  anaUcst  elMi 

occauoned  general  consternation.  '         -  ''   *.'' 
*'  Nor  did  tbe  series  of  calamitsc*  wUefc^MC 
companied  this  fatal  eruption  teiinnMls  'be^ 
In  different  part*  aioond  ^  mooBlai^ifcvMkt 
All  murtheroDS  Taponn.  of  a  atiephitak:«4ltte', 
were  exhaled.     These  manifested  4S«AMh«fi 
not  only  in  the  greater  part  of  the  cellars  of  the 
houses  of  Portici  land  Resina,  but  spread  throug:h 
the  country,  canying  desolation  in  their  train, 
and  destroying  all  the  trees,  which  then  were  in    i 
the  finest  state  <^  vegetation.    ^  They  Aoimi 
themselves  in  the  different  roads  cut  to  ueted 
Vesuvius,  and  occasioned  there  the  death  «f  a 
number  of  animals,  and  even  of  some  men.    It 
was  certainly  a  most  afflicting  scene  to  behold 
vast  extents  of  ground  in  the  highest  state  of 
culture,  which  fortunately  had  escaped  ttie  ra- 
vage of  the  rains,  become  in  the  space  o(  a  few 
days  the  prey  of  this  terrible  scourge,  and  all 
their  verdure  and  all  their  trees  withered  by  tb« 
baneful  gas. 
2S^'^     "  ^  ^^ry  extraordinary   phenomenon,  and 
one  highly  worthy  the  attention  of  the  natmal' 
ists  who  make  the  vegetable  reign  their  study; 
accompanies  this  mephitic  vapour:  though  it' 
destroys  all  other  vegetation,  and  causes  even 
the  roots  of  other  plants  and  trees  to  perish  in  a 
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few  days^  it  neither  injures  the  olive  nor  the 
pear-tree,  which,  in  the  midst  of  the  general  de- 
struction, constantly  retain  their  verdure  and 
strength.  This  is  a  fact  confirmed  by  all  farm- 
ers, and  which  I  have  many  times  verified  my- 
self. 

<*  On  examining  this  mephitic  gas  by  the  or*"  Gm4 
dinary  means,  I  found  it  to  be  composed  of  car- 
bonic acid  gas,  azotic  gas,  and  a'  portion  of  suU 
phuric  acid,  as  is  shewn  by  the  precipitation  of 
iNuytes,  by  the  solution  of  muriate  of  barytes. 
^he  bad  effect,  therefore^  of  this  gas  on  plants, 
II  little  matter  for  wonder,  the  deleterious  nature 
pf  carbonic  acid  to  the  vegetable  reign  being 
known. 

•*  The  colour,  of  the  lava  of  1794  is  a  darkish  Lava  of  1794. 
grey,  its  hardness  such  as  to  yield  sparks  with 
steel,  its  grain  coarse  and  earthy,  its  fracture  ir- 
reguliEir,  its  porousness  various,  for  in  some  parts 
it  is  so  compact  as  to  resemble  petrosilex  in  its 
grain;  on  moistening  it,  even  by  breathing,  or 
cm  being  wetted,  it  exhales  an  earthy  smell: 
Shally,  it  powerfully  answers  the  magnet.  Sel- 
]om  is  mica  found  in  this  lava  in  laminas,  but 
)ften  in  groups  and  small  united  masses  ;•  on 
iiese  occasions  it  presents  the  same  phenomena 
m  in  the  lava  of  Granatello.  The  lava  is  rich  in 
kUgite,  which  is  frequently  seen  crystallised  in 
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its  cavities,  and  often  also  intermixed  with  mica. 
Near  the  orifices  of  the  volcano  detached  crys- 
tals of  augite  are  found  in  abundance ;  they  be* 
long  to  those  drosses  and  porous  lavaa,  which  tha 
violence  of  the  vapours,  in  the  vicinity  of  the 
mouths,  has  decomposed  without  affectiDg  the 
augite/' 

From  the  description  of  this  celebrated  vol' 
cano  it  is  now  proper  to  pass  to  its  most  peoh 
liar  production. 

HVPONOMB  I.      LAVA  WrTH  LBHCITB. 

This  abounds  in  the  neighbourhood  of  Vesi* 
vius,  particularly  in  the  more  ancient  emptioQIi 
orponiptbu  and  the  streets  of  Pompeia,  built  when  thst  vol* 
cano  was  extinct,  were  found  to  be  paved  vidi 
this  lava.     Breislak  employs  a  chapter  in  the  dis- 
cussion of  leucite,  which  is  common  in  the  an- 
cient lavas  of  the  territory  of  Naples  and  Rome*. 
There  is  an  immense  quantity  of  leucites  in  the 
axudo.     mountains  of  Albano,  Tivoli,  Caprarola,  Vitcrbo^ 
Aquapendente,  Civita  Castellana,  and  Borg^ietts* 
They  often  occur  in  compact  lava,  sometimes  ia 
the  vesicular,  and  even  in  the  dross,  which  d^ 
composing,  leaves  the  crystals  separate.  They  ait 
found  in  the  calcareous  rocks  of  Somma,  whicb 

•  Voyage  dans  la  Campanie^  tome  u. 
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may  be  regarded  as  fragments  of  a  primitive 
rocky  ejected  without  having  undergone  the  action 
of  volcanic  fire'*.  Leucites  are  often  conjoined  with 
felspar  and  augite ;  and,  like  topaz,  the  earth  of 
kucite  may  occur  uncrystallised. 


fii  HTFONOMB  II.      LAVA  Wmi   CALCARBOUS  SPAR. 

r- 

1^     According  to  Ferrara,  calcareous  spar  abounds     Pemns 
I  in  the  ancient  or  rather  primeval  lavas  of  Sicily,     ^^^^ 

Though  the  doctrine  of  infiltration  begins  to  yield 

*  to  that  of  contemporaneous  subUmation  by  beat, 

jet  'his  arguments  in  favour  of  the  former  baye 

ipmit  weight;  for  when  he  afterwards  menticms 

jbe  zeolites  found  in  the  same  basaltios,  and  the 

fmkimes  of  Haiiy,  (which  he  proposes  to  call  cy- 

^  -^OpitCij  because  they  were  first  found  in  the  rocks 

ni  tiie  Cyclops,  and  appeared  about  the  middle  of 

TmA  century  in  the  cabinets  of  Prince  Biscari,  and 

of  the  Benedictine  monastery,)  he  observes,  that 

^^  this  substance  has  not  only  infiltrated  and  crys*  infiltrated. 

Iplifled  in  the  most  interior  recesses  of  these  enor** 

•VHns  masses  of  the  hard  lava,  but  in  a  great 

':fl^muitity  in  the  slits  and  in  the  middle  of  the  marl, 

wbicb  forms  a  stratum  above  all  these  lavas ;  a 

^gfOnviocing  proof  that  its  origin  is  posterior  to  the 

-  liqiiid  state  of  the  lava,  and  foreign  to  that  sub- 

*  Ibid.  ii.  6. 

Q   TT    ^ 


sUiice*."      That  even  the  liardest  metals  and 
other  substaaces  have  pores  of  extreme  amats- 
ncss,  undiscernable  by  the  best  inicrosa^,  isH 
well  known  fact  in  natural  history  ;  and  gases  may 
penetrate  where  the  purest  water  may  be  cxdudeJ. 
"  Calcareous  spars,  or  crystallsed  carbonate  of 
hme,  is  the  most  abundant  substance  in  tliac  an- 
cient lavas.     It  is  sometimes  confusedly  crystil- 
bed  like  stalactites,  and  like  tlicm  also  with  con- 
centric layers,  which  indicate  the  succcssiw  dfr 
positions ;  but  often  in  solid  globules,  which  per- 
fectly fill  the  cavity,  as  is  generally  the  case  wi4 
all  the  lavas  of  southern  Sicily.     I  found  some 
with  those  globules  six  lines  in  diameter,  on  the 
mountain  of  Carlintini;  and  behind  Lentini,  near 
Ferla,  there  are  masses  of  lava  in  fragments,  ia 
which  these  calcareous  globules  are  so  nuinerooSi' 
that  they  may  be  said  to  be  conglomerated  fay « 
little  argillaceous  cement.     These  masses  are  vcrf 
friable,  and  the  diameter  of  the  globules  varies 
with  the  size  of  the  vesicles  in  which  they  were 
formed.     I  have  also  found  them  abundant  in  the 
lavas    near    Pedaga^i,     Palagonia,     and    otiw 
places.     Many  of  these  globules,  but  chiefly  tiie 
larger,  have  a  radiated  structure,  and  may  be  oh- 
jserved  to  be  formed  by  the  union  of  several  p|' 
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ramids  of  three  sides,  joined  at  the  centre,  with 
-  4liyerging  rays ;  their  bases  forming  the  aurfieure  of 
the  circumference,  but  they  are  often  covered  with 
a  spherical  layer  of  the  same  substance^  confusedly 
crystallised.  Such  are  seen  in  the  lavas  of  M urgo, 
between  Simeto  and  Lentini ;  in  the  Rocks  of  the 
Cyclops ;  and  I  have  found  them,  from  four  to 
six  lines  in  diameter,  in  the  vesicles  of  the  lava 
.which  is  scattered  in  fragments  on  the  chalky 
mountain  of  Cifali,  near  Catania,  where  they 
^  •form  curious  fans  when  gently  broken. 
!  '^  But  more  conmionly  this  calcareous  sub- 
stance lines  the  cavities  under  the  stalagmitic 
•form,  in  the  shape  of  hanging  crystals,  or  im- 
planted globules.  I  have  beautiful  specimens 
collected  to  the  west  of  Lentini :  some  of  the  glo- 
bules are  void,  the  inner  surface  being  only  crys- 
talised  in  what  w  as  formerly  called  tlie  dpgs-tooth 
apar,  but  now  the  metastatic  of  that  diligent  crys- 
talographer  Haiiy.  Under  thcjsame  form  these 
Bpars  line  the  canities  of  the  beautiful  tufb  around 
jCape  Passaro,  formed  of  fragments  of  lava  and 
limestone,  and  many  masses  of  lava  alone ;  and 
.  in  the  rocks  of  the  Cyclops  it  is  not  only  found  in 
the  cavities,  but  forming  layers  above  the  lava, 
and  even  above  the  stratum  of  marl  which  covers 
these  famous  rocks. 

^^  This  substance  is  still  more  frequent  in-  the      others. 
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Mvitiea  of  a  bard  and  ooikipact  lava,  k  the  Migb- 
bouring  mountains  of  Trezza,  on  the  hiU  of  Ghl&, 
tod  in  the  neighbourhood  of  Paterao,  disposed  b 
beautiful  starry  crystals,  formed  of  splendid  py* 
ramidal  plates,  more  or  less  transparent,  umtsd  in 
the  centre;  diverging  sometimes  with. aggregsled 
rays,   sometimes  with  distinct,    and  of  vatious 
len^ ;  sometimes  they  are  ftatscicular.    But  the 
calcareous  spar  assumes  a  vast  number  of  fbnM^ 
of  which  it  is  capable.     In  the  heaviest  and  moft 
compact  lavas  of  the  rock  of  M otta,  the  cavkin 
concealed  in  the  mass,  and  which  were  fonoed 
while  the  paste  was  in  a  kind  of  ferment,  arelio^d 
with  the  same  substance,  covered  with  many  mi* 
Dute  globules,  but  not  visibly  crystalised ;  nd  I 
have  found  it  in  the  same  form  in  the  lava  on  the 
hi^  summit  of  the  mountain  of  S.  Vennera. 

"  This  calcareous  spar  may  be  said  to  be  tlwayl 
white ;  but  the  iron  proceeding  from  the  decom- 
position of  lavas,  often  tinges  it  with  varioas  co- 
lours, from  blood-red  to  deep  brown.  I  have 
found  some  at  Favarotta,  near  the  lake  of  Palici^ 
which  could  not  be  distinguished,  except  by  the 
chemical  test. 

**  At  no  great  distance  from  the  mountain  of  Pa* 
temo,  there  is  a  vast  heap  of  large  masses  of  lava, 
containing  crystals  of  felspar,  wliere  there  are 
some  cavities  filled  with  calcareous  spar  in  J[)right 
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silky  threads  of  unequal  leog^b,  united  b  fiuees, 
whfa  diverging  rays ;  but  the  chief  singularity  is, 
tiiat  all  the  mass  is  fiiU  of  petrol,  which  also  fills 
anany  of  the  cavities.  On  breaking  this  lava  tiie 
oil  runs  out,  which,  though  of  a  black  colour,  is 
so  subtile  as  to  approach  naphtha,  with  a  pungent 
smell,  which  it  soon  loses  in  the  air.  There  seems 
no  feason  to  doubt  that  this  petrol  has  been  pro* 

duced  by  infiltration  *." 

» 

8TPOKOMB  III.      IKnURATttO  MUD  WITB  VWLSPAU,    SI- 

HBRm,  &C, 


NOME  vm.    VOLCANIC  GLUTENITE. 

This  denomination  includes,  as  usual,  what 
are  called  bricias  and  pudding-stones,  being 
fragments  of  different  rocks  joined  by  lava  or 
taib.  The  peperino  of  the  Italians  is  a  volcanic  pepenna. 
bricias  the  cement  being  a  grey  pumaceous 
tufo,  in  which  are  concreted  fragments  of  gra- 
nite, felsite,  marble,  gypsum,  with  crystals  of 
siderite  and  mica.  In  the  extinct  volcano  of 
Beaulieu,  three  leagues  to  the  N.  W.  of  Aix  in 
Provence,  Saussure  observed  a  singular  pud- 
ding-stone, composed  of  fragments  of  vesicular 

•  Ferranb  179«  • 
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lava,  mingled  with  others  of  a  violet  colour,  and 
bits  of  white  limestone*.     Dolomieu  describes 
Bricias.     a  siliceous  lava,  which  is  a  bricia  of  siliceous 
substances  and  pumice.     Iq  another  passive  he 
seems  to  doubt  whether  Etna  ever  had  any  erup- 
tions of  mud,  so  common  in  the  continental  vol- 
canos  of  Italy,  and  which,  according  to  hinii 
have,  formed  stones  of  an  argillaceous  base  called 
peperino ;  nor  are  there  any  bricias  called  tufo^ 
formed  in  the  water  by  volcanic  ejections  f.  He 
however  describes  a  glutenite  of  fragments  d 
compact  lava,  black  clay  rock,  and  spathose 
iron  ore,  cemented  by  a  clay  with  red  and  white 
veins.     What  is  called  leucite  lava  is  a  gluteoite 
of  those  crystals,  cemented  by  tufo  or  compact 
lava. 

Tufo  itself  may  be  regarded  as  a  glutenite  or 
volcanic  sandstone;  but  in  this  instance  fo'SBS 
so  important  a  feature  of  volcanic  eruptions, 
that  it  has  been  considered  apart:  so  that  the 
present  division  must  only  be  understood  to  com- 
prise what  are  called  large-grained  glutenites, 
though  in  some  instances  tufo  may  pass  into 
bricia.  In  his  classification  of  volcanic  sub- 
stances Faujas  has  joined  them  together;  but 
h»s  account  shall  be  transcribed,  as  it  presents 

•  §  \b2Q. 

t  Ponces,  108,  ptna  354.     BiH  compare  Fcrrara. 
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ne  mstmctive  remarks  and  interesting  singu- 

ities:  and  the  extreme  minuteness  of  the  de- 

iptions  will  serve  fully  to  instruct  the  reader 

t!ie  nature  of  these  complex  substances,  the  ^m 

ngled  products  of  fire  and  water*.  ^| 

*•  Division  i.     Brlcias^  whose  formation   is  Cataio^efcy 

it^  to  lavas,  which  in  their  slate  of  fluidity 

oe  unbraced  other  kinds  of  lavai,  whether  com' 

it  or  porous,  scorified,  vitreous,  or  other  stony 

ntances   reduced   Into  frtigments.     When   tlie 

^stances  thus  imbedded  present  kernels  more  or 

t  aagvlar  of  a  certain  size,  and  the  lava  ivhick 

lies  them  is  hard  and  solid,  the}!  may  be  called 

canic  bricias.     If,  on  the  contrary,  the  frag- 

nts  are  very  small,  and  the  paste  which  snr- 

mds  them  is  friable,  soft,  and  rather  earthy 

in  stony,  the  name  tufo  is  more  applicable. 

"  1.  Volcanic  bricia,  formed  of  angular  and    From  fir*. 

and  fragments  of  black  compact  lavaj  of  black 

"a  rather  porous,  and  some  grains  of  white  fel- 

ir,  strongly  united  by  a  very  hard  granular 

'a,  of  a  reddisli  colour. 

"  2.  Bricia,  formed  of  angular  fragments  of 

tck  lava,  hard,  with  small  pores,  united  in  a 

'  Thit  is  also  froiu  ihe  Antiatci  dii  Mitirum.     In  the  Cealogir, 
jmd^  ddiveicd  u  a  course  or  lectun*,  it  it  mnch  abiidgcd. 
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fine  paste  of  reddish  lava,  which  had  a 
to  pass  to  the  state  of  pumice. 

*^  3.  Briciay  similar  in  aspect  to  the  precediny, 
but  different  from  it  in  as  much  as  tbefiragmenli 
of  black  lava,  instead  of  being  porous,  are  in  th0 
state  of  semi-vitreous  drosses,  of  a  veiy  bright 
black.  The  grey  paste  which  unites  thisbricii, 
and  gives  it  a  strong  consistence,  is  composed 
of  fine  particles,  but  rather  scaly,  veiy  nenlf 
allied  to  hard  pumice. 

<'  4.  Bricia,  formed  of  angular  fragmeoli  of 
black  porous  lava,  of  some  small  grains  of  wfaitt 
felspar,  opake,  blended  in  a  paste  of  gity  pv- 
mice  with  small  pores. 

*'  5.  Bricia,  with  angular  fragments  of  ivtute 
calcareous  stone,  grey  and  sometimes  reddish,  of 
the  nature  of  marble,  capable  of  receiving  a  po- 
lish, every  where  and  in  every  direction  enclosed 
in  a  grey  lava,  bard,  sprinkled  with  fragments 
and  crystals  of  white  felspar,  diaphanous  and 
shattered,  of  black  hornblende,  with  some  grains 
of  pyroxene  of  a  grass  green,  and  with  some 
spangles  of  silvery  mica :  this  last  is  found  in  it 
in  a  very  small  quantity.  This  bricia  is  hard 
enough  to  be  sawed  and  polished :  it  strongly 
attracts  the  magnet. 

**  6.  Bricia,  with  large  fragments  of  white 
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narblei  of  jreliowkh  marble  with  a  ftm  saline 
grain,  which  takes  the  polish  ^  of  grey  stone  of 
a  Tery  fine  paste^  which  cannot  be  scratched  by 
altd»  but  which  nevertheless  effervesces  briskly 
with  nitrous  ackl :  it  seems  to  be  siliceo-caica^ 
nous.  The  different  fragments  of  these  stones 
ive  imbedded  in  a  grey  lava,  rather  earthy,  but 
Jid,  mixed  with  many  black  pyroxenes^  divided 
ito  veiy  small  fragments. 
^'  7.  Bricia,  with  fragments  of  white  and  grey 
^le,  and  some  kernels  formed  of  a  mixture 
rof  clear  felspar,  and  a  black  substance  which  has 
^  aome  resemblance  to  hornblende.  Conglome- 
rated nodules  of  black  mica  are  also  found  in  it. 
>The  several  foreign  bodies  are  imbedded  in  a 
•grey  lava,  which  contains  in  great  abundance 
flfllaU  fragments  of  pyroxene,  of  a  brilliant  black 
ill  appearance,  but  which,  observed  with  a  lens 
m  a  strong  light,  are  found  to  be  green :  some 
flferongly  marked  crystals  of  that  substance  are 
even  distinguished,  which  are  diaphanous  and 
•f  a  grass  green,  and  some  spangles  of  silvery 


•  **'  8.  Bricia,  with  large  nodules  of  volcanic 
^rysolite,  of  a  greenish  and  yellowish  colour, 
aalxed  with  large  fragments  of  porous  lava,  and 
of  Uack  compact  lava  almost  scorified,  cemented 
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by  a  grey  lava^  which  itself  contains  a  number 
of  sandy  grains  of  black  lava. 

'^  9.  Bricia  of  a  yellowish  base^  with  yeiy 
large  fragments  of  a  black  compact  basaltic 
lava,  filled  with  vitreous  grains  of  chrysolite  of  a 
yellowish  green^  and  a  number  of  smaller  fiag- 
ments  of  black  lava  with  small  pores^  some  of 
which  are  vitrified.     The  yellowish  and  ratber 
earthy  lava,  which  cements  this  bricia^  contaioi 
some  grains  of  black  pyroxene,  which  seem  to 
have  been  melted ;  and  of  flaky  felspar,  cbaoged 
and  of  a  dirty  white. 

«  Division  2.    Bricias,  or  volcanic  tufos,foniih 
ed  by  the  concurrence  of  fire  and  water ^  carried 

to  the  highest  degree  of  temperattire :  the  water 
introducing  itself  hi/  some  subterranean  communi- 
cations into  the  burning  centre  ofvolcanoSy  has  pro- 
duced  results  and  particular  comhi?iationst  zvhich 
partake  of  the  contrary  properties  of  those  two 
elements, 

Mdwar^r        **  "'  ^'''^'^  ^f  ^"  ^s'^y  S^^y  base,  formed  of  a 
number  of  fragments,  rather  porous,  of  black 

basaltic  lava,  mixed  with  many  grains  of  chry* 

solite,  of  large  fragments  of  quartzose  sandstone 

with   parallel   ;5ones,  white  and   red,    irregular 

pieces  of  hard  grey  marl,  reddish  in  many  parts, 
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and  of  .^ome  geod&  with  a  crust  of  brown  hema*- 
tite,  which  seem  to  be  the  result  of  the  iufiltra- 
tioDs  of  a  marU  which  is  found  in  pieces  in  this 
bricia,  and  which  is  strongly  impregnated  with 
iron. 
\^<  2.  Bricia^  formed  of  fragments  of  brown 
b  P^^P^y^i  *^d  of  porphyry  with  a  red  base,  with 
parallelopiped  crystals  of  white  felspar,  frag* 
ments  ofzohite  marble,  surrounded  in  their  points 
of  contact  with  black  lineaments,  which  seem 
.  to  be  the  result  of  an  aqueous  dissolution,  whicb 
has  intimately  united  all  the  parts  which  'com- 
pose this  singular  bricia.  The  grey  lava  which 
forms  its  base,  and  which  contains  some  grains 
of  black  melted  pyroxene,  is  so  amalgamated,  by 
the  assistance  of  calcareous  infiltrations,  with 
the  other  parts  of.  the  bricia,  that  the  whole 
forms  a  substance  capable  of  being  polished. 

Division  3.  Bricias,  or  volcanic  tufos,  formed 
bif  Sections  of  substances  reduced  to  pieces,  to 
grains,  or  to  powder ,  sometimes  carried  to  a  dis'^ 
tance  by  explosions  and  by  the  winds,  afterwards 
uniting,  whether  they  fall  into  the  sea,  or  are  de- 
posited VI  places  ivhcre  the  rain  water  consolidates 
them,  as  at  Pompeia,  and  elsewfiere. 

*'  1.  Volcanic  tufo,  which  owes  its  orig'in  to  From  water, 
showers  of  black  and  grey  pumice,  divided  into 


fragments  the  size  of  an  olive,  and  sometimes  <^ 
a  nut,  adhering  by  the  points  of  contact,  tbe 
matter  which  unites  them  not  being  distinguish- 
able.   This  tufo  is  exceeding  hght,  but  not  ofa 
strong  consistence. 

"  %.  Tufo,  whose  base  is  a  pumice  reduced 
into  so  fine  a  powder  that  it  has  the  appeannce 
of  an  argillaceous  substance  :  this  unites  a  Dum- 
ber of  very  small  grains  of  pumice,  dryer,  hareher 
to  the  feel,  and  much  less  altered,  and  very  dis- 
tinct pieces  of  porous  lava,  although  partly  (lit* 
coloured.  This  tufo  forms  one  of  the  varieba 
of  trass  of  Pleyt,  in  the  environs  of  Andenncli. 
What  I  have  said  of  it  iu  a  distinct  meni(Mrmay 
be  consulted,  in  which  I  have  described  thew* 
vera!  considerable  quarries  of  these  tarrassM, 
which  are  wrought  to  be  converted  into  cement. 
See  Annates  du  Musaim,  vol.  i.  p.  15. 

"  3.  Tufo,  formed  of  a  mixture  of  pumice  in 
powder  or  in  grains,  angular  fragments  of  black 
compact  basaltic  lava,  and  small  scaly  fragments 
of  a  grey  schistus  rather  shining,  not  volcanic, 
which  has  been  cast  up  with  the  other  sab- 
atances.  It  is  in  this  variety  of  tufo,  which  has 
much  more  solidity  than  the  preceding,  and 
which  has  formed  beds  and  masses  more  thfui 
6fty  feet  thick,  that  there  are  sometimes  found 
cylindrical  pieces  of  real  charcoal,  as  sound  and 
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well  preserved  as  if  they  had  lately  been  pre* 
pared.  See  what  I  have  said  of  this  carious 
vttriety  of  trass  of  the  environs  of  Andemach, 
T«I.  i.  p.  24,  of  the  Annates  du  Museum.  SpaU 
lanjntni  found  a  similar  charcoal  in  a  tufo  of  the' 
jde  of  Li  pari.  See  also  vol.  iii.  p.  11,  of  Spal- 
lanaani's  Vovaee  ta  Skilv. 


'*  0/  the  particular  configuration  peculiar  to 

some  tufos.t, 

**  Natej'^lt  must  be  observed,  that  under  some 
circumstances  tufos,  particularly  those  which 
•we  their  origin  to  the  concurrence  of  fire  and 
water,  have  undergone  a  recession  which  has 
given  them  a  prismatic  form.  I  have  seen  simi-  J^^ 
Iw  ones,  but  in  small  quantities,  in  the  extinct 
Tol/canoi  of  Habischwald,  near  Hesse  Cassel. 
The  most  remarkable  of  this  kind  are  those  of 
Campania,  near  the  town  of  St.  Agatha,  also 
between  Mounts  Sarchio  and  Vitolano,  near  a 
place  called  La  Varrettella :  but  the  largest  and 
the  best  formed  are  those  which  are  found  on  the 
road  to  Venafro^  near  the  bridge  of  Calvi  and 
the  tavern  of  Torricella. 

*'  Chalcedonic  substances  are  sometimes  found  ChaiceiidHy. 
lA  tufos,  which  seem  to  be  the  result  of  a  second* 
ary  formation,  such  as  those  o£  Pont*du-Chatea», 
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and  of  some  other  parts  of  Auvergne,  where  fine 
lentils  of  chalcedony,  and  chatcedonic  crystal- 
Used  quartz,  are  found.     The  perls tcin  oi  Sancta 
Fiora,  on  the  confines  of  Tuscany,  is  an  analo- 
gous chalcedonic  substance,  which  is  also  found 
in  a  tufo ;  and  the  muller-glass^  which  was  dis- 
covered by  Dr.  Muller  of  Frankfort,  and  thought, 
to  be  a  glass,  is  only  a  very  fine  chalcedonic 
substance,  with  the  lustre  and  transparence  of 
glass.     Muller  obterved  this  substapce  formed 
in  drops  on  a  porous  lava^.     I  have  found  it  on 
the  tufos  of  Bocheneim^  near  Frankfort,  spread 
like  a  shining  varnish,  and  pretty  thick,  on  tbf^ 
surface. 

**  Of  some  substances  of  the  organised  kingionif 
which  are  accidentally  found  in  tufos. 

«^j;°^  "  *•  The  fossil  tusks  of  the  elephant  haTC 
been  found  in  tufo  in  the  neighbourhood  of 
Ronie.  The  Duke  of  Rochefoucault  found  one 
himself  of  a  gigantic  size,  as  it  was  eight  feet 
long  and  fourteen  inches  in  circumference:  he 

*  Faujas  has  added^  GeoL  ii.  147«  that  Muller  said  to  him, 
**  /  have  infinite  obligations  to  natural  history,  it  charms  wy  ^ 
moments,  and  the  weight  of  ninely-Jide  years,  my  present  agt,  doet 
not  weaken  its  power.  One  has  always  fresh  enjoyments,  one  4ftf 
without  reproach,  and  one  does  not  die,  but  frills  asleep" 
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KDt  it  to  M.  Buffon :  it  may  Be  seen  in  one  of 
the  galleries  of  the  Museum  of  Natural  History 
at  Paris. 

'^  2.  The  grinders  and  the  thigh-bones  of  an 
elephant,  were  discovered  in  the  midst  of  tufo, 
in  a  vineyard  not  far  from  the  Porta  del  Popolo 
at  Rome.  Count  Morozo  sent  the  description 
of  it  to  M.  de  Lacepede,  who  inserted  it  in  the 
Journal  de  Physique,  vol.  54,  page  444. 

^*  3.  In  digging  some  years  since,  in  a  tufo  of 
Mont  Couerou,  in  the  department  of  Ard^che, 
bear  the  commune  of  Arbres,  to  find  a  spring, 
M.  Lavalette  found  a  tusk  of  a  young  elephant, 
half  petrified,  but  perfectly  characterised.  On 
this  subject  I  published  an  account  in  the  An* 
nals  de  Museum,  see  vol.  ii.  p«  23,  where  the 
tusk  is  represented. 

•*  4.  Different  kinds  of  shells  are  found,  as      sheiif. 
well  univalve  as  bivalve,  in  some  tufos  j  and  these 
shells  are  scarcely  altered. 

*•  The  valley  of  Ronca,  so  well  described  by 
Fortis,  and  which  he  justly  calls  volcanicthtna* 
Tine,  in  the  territory  of  Verona,  contains  many 
shells  in  the  tufo. 

**  Dr.  Thompson  an  English  naturalist,  resid- 
ing at  Naples,  possesses  in  his  rich  collection 
some  fine  samples  of  tufos,  which  are  found  scat- 
tered in  different  places  of  Vesuvius.  Some  con* 

VOL.  II.  Q  L  ' 


j^|4^  DOMAIN  XII.     TOLCAHIC. 

tain  marine  substances,  and  he  has  one  in  which 
is  distinguished  a  madrepore,  common  in  the  sea 
of  Naples ;  it  is  the  retepora  spongites  of  Linneus, 
the  poms  atiguinus  of  Imperati. 

**  In  the  magnificent  gardens  of  the  Elector 
of  Hesse  Cassel,  at  Waissenstein,  in  the  midst  of 
a  volcanic  soil,  is  found  a  sandy  tufo,  filled  with 
beautiful  shells  of  different  kinds ;  among  whicb 
I  observed  the  Venus  islandica  of  Lamarck,  and 
the  area  pilosa  of  Linneus. 

'^  I  possess  in  my  collection,  a  shell  of  the  ge- 
nus cone,  in  a  very  hard  volcanic  tufo,  which 
has  filled  its  interior,  found  on  the  sea  shore  at 
St.  Croix,  in  Teneriffe;  it  was  given  to  me  by 
M.  Bailly,  one  of  the  mineralogists  in  the  ex* 
pedition  of  Capt.  Baudin. 
Lignite.  *^  5.  I  have  already  mentioned  wood  changed 

to  coal,  which  is  found  at  a  great  depth  in  the 
tufo,   of  the  environs  of  Andernach,  and  in  that 
of  Li  para, 
pianu.  **  6.  I  ought  not  to  pass  in  silence,  the  tufo 

of  Rochesauve,  in  Vivarais,  of  which  the  beds 
seem  to  alternate  with  other  fossile  beds  of  a 
light  marl,  which  contains  leaves  of  trees  and 
plants,  whose  fibres  are  in  the  most  beautiful 
preservation,  but  whose  parenchyme  is  black 
and  carbonised.  I  have  a  numerous  collection 
of  those  plants,  which  I  gathered  on  the  spot :  1 


\ 
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intend  shortly  to  make  them  public^  by  having 
them  engraved,  and  to  give  the  explanations  of 
those  which  have  relations  with  known  species.^ 

HTPONOMB   I.      VOLCANIC  BRICIA. 

The  various  kinds  are  already  mentioned. 

Micronome  1.    Peperino. 

From  the  environs  of  Vesuvius,  &c.* 

Micronome  2.     Leucile  Lava, 
From  Vesuvius,  Albano,  &c. 


NOME  IX-    SUBSTANCES  EJECTED  OR 

CHANGED. 

Many  kinds  of  rocks  are  at  various  periods 
ejected  by  volcanoes;  often  with  some  marks  of 
fusion,  but  in  many  instances,  exploded  by  the 
vapours,  without  being  visibly  aifected  by  heat. 
Whole  masses  of  rock,  nay  mountains,  are  also 
found  changed  by  the  action  of  the  subterranean 
vapours,  as  the  celebrated  Puy-de-Dome,  which,  Pay^e-Domc. 
according  to  Saussure  §  728,  729,  is  a  porphyry 
with  a  base  of  earthy  felspar ;  and  he  found  one 
of  the  same  kind  in  the  Valorsine.     Mont  Dor 

*  Monte  Nuovo  near  Nmplei,  consists  of  indurated  powder^  pu- 
mice, and  fragments  of  lava  intermingled^  forming  a  peperinoa 


I.«l^ 


also  presents  granite,  evidently  affected  by  liei 
the  felspar  having  become  dull  and  shattered*^ 

Several  altered  rocks  are  found  in  volcanic  re 

gionsi   and  even  the  lavas  sometimes  become^s 
white,  by  the  action  of  sulphuric  vapoursf. 


llVroNOMB   I 


This  substance  deserves  the  first  place,  as  th=an 
ejected  by  Vesuvius  is  not  only  more  frequent      in 
cabinets  than  any  other  exploded  rock,  but  cc»zi. 
tiuns  several  remarkable  parasitic  stones ;  such    as 
1.  The    Vesuvian  of  Werner,    and    idocrase    of 
Ilauy,   the  jacint  of  Vesuvius  according  to  Sauj- 
sure,  the  colour  resembling  that  of  a  palejicuit 
It  is  also  found  of  an  olive  green,  whence  it  is 
sometimes  called  chrysolite  by  the  Neapolitan  l>- 
indaries.     It  would  seem  that  the  latter  i^  io*- 
itvw,  &e  same  wth  the  olivine  of  Wenier,  alw 
called  vdcanic  chrysolite  %.    s!  The  wwwnlf  <>' 

*  It  ii  nupriuDg  dut  the  French  writers  nmiioue  to  )p^dt)i» 
ir  it  were  the  golden  mountttio,  ivbile  Le  Gnnd  (Vcjige^AK- 
*etgne  ii.  66.)  hai  dBmorutiated,  thu  die  name  wh  nkoi'finnd* 
lifor  Dor,  which,  with  the  Do^e,  foiou  the  Oordopie.    < 

f  The  bva  decompose*  into  da;,  or  nlhcr  the  argil  di^lqt  iv 
Mf;  whence  the  caviroiu  ofTolcaiioi  are  reij  fertile. 

X  Because  the  olivine  ii  foand  in  bndt,  ihe  WenMriite  Rjea 
it  from  the  volcaaic  HibeUnce*,  iriiile  it  ii  in  fitct  tfa«  -"""t*  f«t 
canic  chrysolite,  as  Br«sU&  b»  diewn.  Gioeni,  p.  Z17,  oiwim 
that  nMnr  scori*  of  Vcmriui  and  Etna  Mnlain  a  ydkMmkiohMatiEC 
like  (law,  [i^ftctl;  meinbling  that  in  the  naliTt  iron  of  Kbcrii. 
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Karsten,  the  nephiline  of  Haiiy,  of  a  white  or 
greenish  grey,  found  in  the  ejected  rocks  of  Mount 
Somma,  which  may  be  styled  the  parent  of  Vesu- 
vius. Leucite  is  also  found  in  the  calcareous  rocks 
of  Somma,  according  to  Breislak :  but  the  pyroxene 
of  Haiiy,  the  augite  of  Werner,  of  a  dark  brown 
or  green  colour,  rather  belongs  to  granitic  rocks. 

Limestone,  with  volcanic  jacint  and  chrysolite, 
from  Vesuvius. 

The  same  with  leucite,  from  Monte  Somma. 
Kirwan  has  strangely  confounded  the  volcanic 
jacint,  or  vesu vian  of  Werner,  with  leucite  or  white 
garnet. 

Limestone  with  sommite,  from  Mcmte  Somma* 


HTPONOIIS  II.      GRANITE. 


In  this  substance  the  felspar,  which,  owing  to 
the  mixture  of  potash,  is  the  most  easily  fusible, 
is  sometimes  either  melted  or  shattered  by  the 
heat^.  But  the  granitic  lavas  of  Dolomieu,  and 
other  French  writers,  seem  problematic.  That 
patient  observer  says  that  he  never  saw  them  in 
such  abundance,  nor  with  such  convincing  proofs 
of  having  been  fused,  as  at  Sancta  Flora,  on  the 
confines  of  Tuscany  and  the  Papal  territories.     If 

*  In  the  bnguag^  of  jewellen  tiunned^  corresponding  with  the 
'  Ffcnch  tionni. 


the  ejected  granite  contains  garnets,  they  are  c 
inoiily  vitrified. 

Saussure  observed,  ^  730,  tlie  effects  of  v 
ficatiou  on  granites  in  the  liine-kiliis  of  Chamou 
Those  that  have  suffered  the  least  lieat,  are  Imow 
by  the  dull  white  appearance,  and  cracks  of  t 
quartz  and  felspar,  and  by  tlie  glossy  goklGQ* 
lustre  of  the  mica.  In  a  gi^eutcv  degree  of  beat^ 
the  mica  and  felspar  appear  melted,  but  withoi^c 
derangement  In  the  greatest  lieat,  the  mica  ?^ 
melted  into  larg^  round  bubbles,  >vhile  the  felsp^ai 
looks  like  glass  with  microscopic  bubbles;  aE»(/ 
the  quartz  is  only  of  a  dull  white,  without  any 
appearance  o(  fusion.      ^ 

UTFOKOHB   ni.      MIOA-SLATB. 

This  sometimes  accMunpatiies  ejected  fpmitEi, 

BTFONOUB   IV.     SUTB. 

This  substance  is  chiefly  conspicuous  anoog 
the  ejecljoiu  of  Hecla. 

ayPOMOMB  V.      BASALTON. 
HYFONOltB  VI.     FORPBTKT.  , 

These  two  kindred  rocks  are  frequent  in  wl-* 
eajiic  countries  ;  and  abouMl  anong  the  cjectioasr 
of  New  Spain,  and  other  volcanic  re^cHU. 
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HYPONOMB  Vir.      SANDSTONX. 

This  substance  seems  one  of  the  rarest  of  the 
ejections ;  while,  as  it  generally,  if  not  always, 
accompanies  coal,  if  the  Wernerian  theory  of  vol- 
canoes were  just,  it  would  be  among  the  most 
common. 


This  arrangement  of  volcanic  substances  being, 
from  its  nature,  rather  jejune,  it  may  be  proper 
somewhat  to  diversify  it  by  a  few  general  remarks, 
and  some  examples  of  singular  volcanoes,  chiefly 
from  Patrin  and  other  foreign  authors,  whose 
works  have  not  been  translated.  It  might  have 
been  thought  unpardonable  to  have  passed,  with 
irreverent  brevity,  some  of  the  grandest  features 
of  nature ;  especially  as  the  recent  progress  of 
mineralogy  has  thrown  new  light  on  many  topics ; 
and  the  ignorance  of  the  ancient  accounts  has 
been  dispelled  by  the  precision  of  modem  science. 

Patrin  has  started  a  singular  idea  concerning     ^^'"** 
volcanic  substances  in  general,  which  is,  that  they 
are  created  by  gases ;  otherwise,  in  his  opinion,  it 
would  be  impossible  to  account  for  the  vast  quan-  ^ 
tity  of  matter  ejected ;  and  the  volcanic  moun* 
tains  would,  long  since,  have  sunk  into  their  own 


at^ues.    S»  introduces  this  new  syatem  by  tfii 
theory  of  that  great  Bstropomer  and  geometric^^ 
Lt^lace,  tbat  tkit  earth,  and  the  other  planetary 
bodies,  have  beenjbrmed  by  the  concretion  of  an 
aeryomiftyid,  vAicA  emamUedJrojn  the  sua.    The 
account,  (pvea  by  Dolomieu,  Of  the  singular  jxr- 
petual  volcano  of  StromboU,  furnishes  oui'  ing^ 
nious  author  with  his  chief  ai;gumcnts  in  iavouriM 
this  hypothesis. 
stMBbefi.        "  The  volcano  of  Stromboli  is  one  of  the  aqit 
curious  and  important  in  die  illustration  oCfVit 
canic  phenomena.     It  is  io  one  of  tb?  iteiME 
Eolus,  on  the  north  of  Sicily;  and  Doloiwi'o 
description  is  very  intereating.    This  volcano  m 
already  noted  in  the  days  of  Pliny ;  and  its  en^>* 
tions,  from  time  immemorial,  arise  every  eight 
minutes,  so  that  it  would  seem  that  nature  there 
displays  every  moment  the  concretion  of  gases 
into  stoney  matter,  as  a  chemist  shews  it  io  his 
laboratory. 

'  The  infiamed  crater,'  says  Dolomieu,  '  is  u 
the  north-west  part  of  the  isle,  on  the  side  of  the 
mountain.  I  saw  it  dart,  during  the  night,  at  re- 
gular intervals  of  seven  or  eight  minutes,  ignited 
'  stones,  which  rose  to  the  height  of  more  than  i 
hundred  feet,  forming  radii  a  little  divergent,  but 
of  which  the  greater  quantity  fell  back  into  the 
crater ;  while  others  rolled  even  to  the  sea.     Each 
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explosion  was  accompanied  with  a  burst  of  red 
flame  •  •  .  .  The  stones  ejected  are  of  a  lively 
red,  and  sparkle,  having  the  effect  of  artificial 
fireworks.' 

^^  I  must  here  remark  that  these  sparkling 
masses  with  the  effect  of  fireworks,  announce  that 
their  base  is  combustible. 

^^  Having  visited  the  mountain  on  the  following 
day,  Dolomieu  thus  continues  his  description.  ^ 

*  From  a  little  summit,  you  have  a  view  of  the 
inflamed  crater  ....     It  is  very  small ;  I  do 
not  think  that  it  exceeds  fifl:y  paces  in  diameter, 
liaving  the  form  of  a  fiinnel  terminating  in  a  point 
X>uring  all  the  time  that  I  observed  it,  the  erup- 
tions succeeded  with  the  same  regularity  as  during 
*the  night  •  .  .  the  stones  ejected  forming  diver- 
gent rays ;  and  the  greater  part,  which  fell  back 
into  the  crater,  rolling  to  the  bottom  seemed  to 
obstruct  the  vent,  which  the  vapours  had  opened 
at  the  moment  of  tlie  explosion,  and  were  thus 
again  ejected  by  the  subsequent  eruption.     They 
are  thus  tossed  till  they  are  broken  and  reduced  to 
cinders  (coarse  powder).     Bui  the  volcano  akvays 
affords  a  nexv  s^upply  ;  and  is  inexhaustible  in  this 
kmd  of  production.    The  approach  of  the  eruption 
is  not  announced  by  any  noise  or  dull  murmur  in 
the  interior  of  the  mountain ;  and  it  is  always  by 
surprise  that  one  sees  the  stones  darted  into  the 
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air.  There  are  times  when  the  eruptions  are  won 
precipitate  and  violent :  and  the  stones,  describiiy 
more  divergent  rays,  are  thrown  into  the  sea  at  ft 
considerable  distance.  In  general  the  inflamoHH. 
tion  is  more  considerable  in  the  winter  than  in  tbe 
summer ;  and  more  on  the  approach,  and  during 
the  rage,  of  storms,  than  in  calm  weather.'* 

''  The  author  afterwards  adds,  that  *  Strombdi 
is  the  only  known  volcano  which  has  such  frequoit 
eruptions.  The  fermentation  of  the  others  in- 
creases progressively,  but  here  the  eruption  is  coa- 
stant  ....  and  it  would  seem  that  it  arises  bam 
air  or  inflammable  vapours,  which  suddenly  kindk 
and  explode,  expelling  the  stones  which  impedi 
tbe  vent."f 

Patrin  proceeds  to  argue,  on  his  system,  1* 
That  the  eruptions  of  Stromboli  arise  from  a  cause 
always  reproduced,  otherwise  it  would  have  been 
exhausted.  2.  That  the  stony  masses  are  instan- 
taneously formed,  by  the  contact  of  the  air;  as 
magic  alone  could  always  supply  a  like  number  of 
stones,  and  still  preserve  the  precise  form  of  tlic 
crater.  3.  That  the  focus  is  of  little  depth,  as 
there  are  no  commotions  nor  yibterranean  noises, 
and  the  stones  diverge;  for  a  cannon  scatters 
grape-shot  in  proportion  to  its  shortness.     4.  That 

•  Lipari,  113.  f  Patrin,  Min.  r.  229. 
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dectric  fluid  is  a  principal  agent  in  volcanoes, 
Luse  the  eruptions  are  more  frequent  and  yio« 
in  winter,  and  in  stormy  weather.  He  Conn- 
ies that  volcanoes,  like  springs,  are  emanations 
uids  constantly  reproduced, 
errara  has  simply  observed  that  Stromboli 
ts  in  a  year,  what  a  volcano,  subject  to  violent 
>tions,  would  explode  in  a  day.  He  regards 
erely  as  a  volcano  of  an  uncommon  construe* 


.  volcano  in  the  isle  of  Bourbon  sometimes 
Is  Stromboli  in  singularity,  a  gerbe  or  sheaf 
ing,  like  what  is  called  a  Chinese  tree  in  arti- 
1  fireworks,  and  resembling  tumultuous  waves 
re,  darted  to  the  height  of  more  than  a  hun- 
I  and  twenty  feet,  and  dashing  against  each 
r  with  a  sanguine  light,  visible  even  at  noon- 
The  summit  presents  glassy  drosses;  and 
crater  is  lined  with  fragments  of  greyish  lava 
h  scorified*. 

he  history  of  submarine  volcanoes  might  be 
trated  by  the  details  which  we  have  concern- 
Ihe  new  isles  which  have  appeared  near  San- 
1,  in  the  Grecian  archipelago. 
1  bis  history  of  volcanoes,  Ordinaire  has  given 
Ibllowing  account  of  these  phenomena. 


Isle  of 
Bourboii, 


SnbnuuiiM 
volcanoes. 


«  Bory,  Voy.  1804,  3  vok.  Svo.  ii.  1^31. 
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Thenu  "  The  island  of  Thera,  afterwards  St-  Irene, 

and  now  Santorin,  was  sumamed  by  the  Greckun 
KafAivoiy  that  is  to  say,  burnt :  and  so  in  fact  the 
soil  is.  ^  There  is  a  tradition/  says  Pliny,  lib.  2. 
cap.  87,  *  that  it  rose  out  of  the  sea,  at  a  veiy  re* 
mote  but  unknown  peri^/  This  traditioD  is  ren- 
dered probable,  by  the  known  events,  wluch  hav^ 
since  taken  place  near  it. 

"  This  island  with  that  of  Milo,  of  wWdi  m 
have  spoken,  and  that  of  Paros,  so  famous  for  ill 
marble,  forms  a  triangle,  the  sides  of  whidi  an 
about  fifteen  leagues  each.  I  suspect  that  tba^ 
is  a  considerable  central  fire  among  them,  of  wludi  j 
the  volcano  of  Milo  might  have  formerly  been  • 
exhaling  point  above  water ;  though  it  is  certakdy 
at  present  unconnected  with  it»  which  appetfi 
from  the  effects  of  that  volcano  being  in  themselves 
slight,  and  from  the  situation  of  Milo  being  no- 
wise affected  in  the  great  commotions  of  Santorin. 
I  found  my  suspicion  of  this  central  fire  on  a  vast 
Biumt  isles,  number  of  s}?iall  burnt  islandsy  as  they  are  called 
on  the  chart  of  that  sea,  which  are  scattered  in  the 
midst  of  tlie  three  principal  islands,  and  of  which 
several  had  not  appeared  till  within  the  eighteenth 
century.  Almost  all  of  them  are  near  Milo,  where 
there  is  less  depth  of  water.  I  should  imagine 
that  these  small  islands  are  simply  the  productioos 
of  the  central  fire.     The  sea,  on  the  contrary,  is 
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Irery  deep  towards  Santorin,  where  it  covers  the 

vipountain,  whence  proceed  incessant  eruptions. 

^Iliere  is  no  ground  for  anchoring  near  it,  as  is 

;^  'mentioned  by  IVI.  de  Bomare,  vol.  xv,  page  1 28 

4»f  his  Dictionary. 

£5  "  Whatever  on  the  surface  of  this  sea-covered 
ountain  be  the  quantity  of  matter  which  has 
ued  from  it,  when  the  fires  once  set  in  motion 
the  void  at  its  base  within  become  active,  they 
violently  and  carry  the  matter  along  with 
being  always  confined  in  their  direction  by 
internal  form  of  the  mountain.  Its  summit 
and  the  parts  round  its  summit,  are  always 
points  most  strongly  attacked ;  there  it  must 
nbd  does  in  fact  giv9  way,  as  is  the  case  with  a 
^Trolcano  on  land  opening  for  the  first  time.  And 
\  .when  eruptions  take  place  in  a  submarine  volcano, 
^  Hbe  masses  already  settled  are  always  affected  by 
'them,  and  partly  open,  and  their  surfaces  either 
[^igain  by  the  addition  and  adhesion  of  new  ejections, 
;  'ior  lose  by  some  of  their  parts  sinking  into  the  fiery 
^'  iftbysS)  or  into  the  sea.  This  is  confirmed  by  all  the 
i'  .eruptions,  and  particularly  by  the  circumstances 
^'jittmding  the  last.  They  are  to  be  found  in  all 
k  She  periodical  writings  of  that  time.  An  account 
f  ^vas  published  by  Father  Gorfe,  who  was  an  eye- 
i  witness  of  it ;  and  of  his  narrative  I  will  give  an 
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abstracti  after  I  have  taken  notice  of  the  eig^ 
known  eruptions  which  were  prior  to  it. 

^^  They  are  all  interesting  to  a  laudable' CQini> 
ty,  and  proper  to  throw  light  on  this  operatioii  <if 
nature ;  but  as  the  circumstances  of  this  grand 
phenomenon  are  nearly  always  alike,  I  shall  do 
little  more  than  date  the  former  eruptions,  teser^- 
ing  for  the  account  of  the  last  the  most  remdh 
able    particulars   which    generally  attended  Ik 
eruptions. 
OAeit.         «  In  the  fourth  year  of  the  135th  OlympU) 
that  is  to  say,  in  the  year  236  before  Christ,  tbe 
island  of  Therasia  rose  in  the  midst  of  fire  out  tif 
the  sea :  it  is  sepai*ated  from  Santorin  by  a  stnit 
of  a  mile  and  a  half  in  breadth. 

"  A  hundred  and  thirty  years  after,  tlie  island  of 
Automate,  which  having  been  consecrated  to 
Vulcan,  was  afterwards  more  known  by  tlie  name 
of  Hiera,  or  the  Consecrated,  rose  near  it. 

"  After  another  lapse  of  a  hundred  and  ten 
years,  in  the  like  manner  was  formed  a  third 
island,  called  Thia,  at  two  stadia,  or  two  hundred 
and  fifty  paces,  from  Hiera. 

"  These  three  eruptions  are  recorded  by  Pliny, 
in  the  place  before  cited ;  by  Strabo,  lib.  1 ;  and 
by  Seneca,  in  his  Naturalcs  Qu^estioncs,  lib.  6, 
cap.  21. 
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'^  In  the  year  7S6,  the  volcano,  after  violent 
ejections  of  ashes  and  red-hot  rocks,  disgorged  a 
great  quantity  of  lava,  which  joined  Thia  to 
Hiera. 

-    '^  In   1457,   this  island  was  still  farther  in- 
creased,  attended   by  the  same  circumstances. 
This  event,  and  the  date  of  it,  are  attested  by  an 
scription  on  a  marble  stone  erected  near  the  gate 
Fort  Scarus,  in  Santorin. 

I 

^  .    "A  sixth  eruption,  in  1570,  produced  a  new 

i« island :  it  is  called  the  Little  Kamenoi. 

j^-«    ''  In  1650,  the  agitations  of  the  volcano  lasted 

:  .almost  a  twelvemonth.  Its  greatest  convulsions 
.liere  at  the  beginnmg,  from  its  opening  on  the 
.  jt4th  of  September  to  the  9th  of  October.  Tl^ 
fea  rose  to  the  height  of  forty-five  feet,  and  that  to 
■uch  a  distance,  that  some  galleys  of  the  Grand 
l^eigDor's  were  wrecked  in  the  port  of  Candia, 
though  it  is  more  than  eighty  miles  from  Santorin. 
Snayma  and  Constantinople  were  incommoded 
with  the  ashes  which  rushed  out  of  the  sea  in 
wbiriwinds  of  flame.  All  the  particulars  of  this 
cnipticHi  are  to  be  found  in  Kircher,  a  contempo^ 
m^  author,  after  the  account  of  the  preceding. 

"  This  inexhaustible  volcano  again  opened  in    Eraptiom 
1707.     Tlie  Little  Kamenoi  was  increased,  and  is 
now  more  than  three  leagues  in  circumference. 
"  Most  of  these  eruptions,  and  all  the  circum- 
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Stances  attending  the  last  mentioned,  are  reported 
in  the  third  volume  of  the  Memoirs  of  the  Aca- 
demy of  inscriptions,  and  in  those  of  the  Academy 
of  Sciences,  of  the  year  I7O8.* 
Of  1767.  «  The  eruption  of  1 767  took  place  between  the 
Little  Kamenoi,  and  the  island  of  Hiera.  It 
began  in  the  month  of  June.  The  earth,  after 
being  shaken  violently  for  some  days  by  the  actioo 
of  fire,  raised  the  sea  in  such  a  manner  as  to  o(y 
casion  a  dread  of  its  swallowing  up  all  the  islands 
thereabout.  A  thick  black  smoke  darkened  the 
air,  and  infected  it  with  so  strong  a  stench  of  sul- 
phur, that  many  persons  and  animals  were  suffo- 
cated by  it.  Black  ashes,  resemblmg  gunpowder, 
fell  all  round.  Torrents  of  flame,  issuing  from 
the  sea,  and  wavincr  on  it  to  the  height  of  several 
feet,  lighted  at  intervals  this  horrible  scene.  The 
frightful  mixture  of  different  sounds,  produced  by 
all  the  elements  in  fiiry,  froze  every  heart  with  a 
dread  of  the  horrors  which  every  instant  might  be 
the  result  of  their  conflict. 

"  At  length,  after  a  labour  often  or  twelve  days, 
Nature  paused,  and  the  effect  of  her  agitation  was 
discovered  in  a  new  island,  which  had  risen  near 
tlie  Little  Kamenoi.     There  was  no  time  lost  in 

•  An  abstract  of  these  remarkable  phenomena  shall  presesttf  be 
given. — P. 
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going  to  examine  it.     Many  parts  of  it  were  still 

burning.     It  was  a  shapeless  mass  of  baked  sub- 

atadfeeSy  amalgamated  by  a  lava,  which^  Father 

Gorie  says,  appeared  to  the  eye  like  the  crumb-  of 

fine  bread.     But  the  very  next  day  the  inquirers 

'.were  compelled  to  relinquish  this  hasty  curiosity, 

.  and  betake  themselves  to  flight.     They  felt  the 

new  soil  moving :  it  rose  in  some  parts  and  sunk 

..in  othefs.     The  earth,  sea,  and  sky,  soon  resumed 

Ifaeir  formidable  appearance.    The  symptoms  ap- 

.|)eared  even  to  spread  wider  and  to  ttu'eaten  worse. 

The  boiling  sea  several  times  changed  colour: 

flames,  following  one  another  without  intermission, 

issued  as  from  a  vast  furnace,  but  accompanied 

"with  ashes  and  pumice.     The  frightful  noise  of 

subterranean  thunders  was  heard*     It  seemed  as 

• 

if  enormous  rocks,  darting  from  the  bottom  of  the 
abyss,  beat  against  the  vaults  above  it,  and  were 
.Utemately  repelled  and  thrown  up  again :  the  re- 
petition of  their  blows  was  distinctly  heard.  Some 
of  them,  making  or  finding  a  passage,  were  seen 
flying  up  red-hot  into  the  air,  and  again  falling 
into  the  sea  whence  they  had  just  been  ejected. 
Masses  were  produced,  held  together  for  some 
days,,  and  then  disappeared.  In  this  general  dis- 
order large  portions  of  the  Little  Kamenoi  were 
swallowed  up.  Meanwhile  the  labour  of  the  vol- 
GPBO  took  a  larger  surface,  its  ejections  became 
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prodigiously  abundant,  and  a  new  island  was  seeo 
forming.     By  successive  additions,  continued -ftr 
near  four  months^  it  made  a  juncticm  with^  that 
produced  in  June.     It  was  named  the  Blaci 
Island,  from  the  colour  of  its  soiL     It  is  neacly 
twice  as  large  as  the  Little  Kamenoi,  and  b  sqia- 
rated  from  it  by  a  very  narrow  strut.    Tbfd  vol* 
cano  continued  creating  alarm  till  the  end  of  Msf 
in  the  fi^owing  year ;  frequently  shaking  the  eiitl 
and  sea,  and  causing  frightful  noises.    It  evei 
opened  again,  but  only  for  a  moment,  on  the  15th 
of  April,  and  threw  out  a  multitude  of  large  bom' 
ing  rocks,  which  fell  at  the  distance  of  two  mikir 

^'  It  is  therefore  proved  by  nine  eruptions  ro> 
corded  in  history,  that  there  exists  ~a  maritiaMi 
volcano  at  Santorin.  These  eruptions  have  ha|^ 
pened  in  the  space  of  twenty-ooe  centuries,"* 

But  of  the  noted  eruptions  of  1707, 'a  more  mi- 
nute and  satisfactory  account  had  before  appeared 
in  another  work. 
EraptioiiA  of  ^^  Acroteri  is  an  island  famous  in  natural  his- 
tory, and  is  situated  in  latitude  36^  north,  lon^ 
tude  26°  east ;  it  seems  to  be  composed  of  pumioe- 
stone,  encrusted  with  a  surface  of  fertile  earth, 
and  the  ancients  represent  it  as  rising,  in  a  violent 
earthquake,  out  of  the  sea.     Four  other  islands 


•  Ord.  27p. 
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had  the  sa^  origin^  and  yet  the  sea  is  here  of    . 

'  such  a  depth  as  to  be  unfathomable  by  any  sound- 
k^-line.    These  arose  at  different  times ;  the  first 

^  long  before  the  commencement  of  the  Christian 

-  asra,  another  in  the  first  century,  a  third  in  the 
dghth,  and  a  fourth  in  1573.    Another  island 

jux>se  in  the  year  1707  and  1708,  between  this 

^land  and  Great  Camtneni.    The  reader  will  not 

^jbe  displeased  at  seeing  here  a  particular  account 

-fii  this  extraordinary  phenomenon. 

.     "  On  the  23d  of  May  1707,  after  an  earth-    *»*««*»• 

.quake  that  happened  the  night  before,  the  last 
mentioned  island  was  discovered  early  in  the  mom- 
iog  by  some  seamen,  who,  taking  it  for  a  wreck, 

^jowed  immediately  toward  it;  but  finding  rocks 
and  earth  instead  of  the  remains  of  a  ship,  hasted 
back,  and  spread  the  n^ws  of  what  they  had  seen 
in  Santorini.  How  great  soever  the  apprehen- 
fions  of  the  inhabitants  were  at  the  first  sight, 

.  &eir  /surprise  soon  abated ;  and  in  a  few  days,  • 
seeing  no  appearance  pf  fire  or  smoke,  some  of 
tfiem  ventured  to  land  on  the  new  island.  Their 
curiosity  led  them  from  rock  to  rock,  where  they 
found  a  kind  of  white  stone  that  cut  like  bread, 
which  it  nearly  resembled  in  its  form,  colour,  and 
ccmsistence.  They  also  found  many  oysters  stick- 
ing to  the  rocks ;  but  while  they  were  employed 
in  g^ering  them,  the  island  moved  and  shook 
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under  their  feet,  upon  which  they  ran  with  preci- 
pitation to  their  boats.     With  these  motions  and 
tremblings  the  island  increased,  not  only  in  bei^f^ 
but  in  length  and  breadth ;  yet  sometimes  while  it 
was  raised  and  extended  on  one  side,  it  sunk  and 
diminished  on  the  other.    Our  author  observed  a 
rock  to  rise  out  of  the  sea,  forty  or  fi%  paces 
from  the  island,  which,  having  continued  four  days^ 
sunk,  and  appeared  no  more ;  but  several  otfaen 
appeared  and  disappeared  alternately,  till  at  hst 
they  remained  fixed  and  unmoved.     In  die  meaD 
time   the   colour   of  the  surrounding  sea  was 
changed :  at  first  it  was  of  a  light  green^  then 
reddish,  and  afterwards  of  a  pale  yellow,  aooom- 
panied  with  a  noisome  stench,  which  spread  itsdf 
over  part  of  Santorini. 

"  On  the  l6th  of  July  the  smoke  first  appeared, 
not  indeed  fi^om  the  island,  but  from  a  ricfge  of 
black  stones  which  suddenly  rose  about  sixty  paces 
from  it,  where  the  depth  of  the  sea  was  unfathom- 
able. Thus  there  were  two  separate  islands,  one 
called  the  White,  and  the  other  the  Black  Island 
from  their  different  appearances.  This  thick 
smoke  was  of  a  whitish  colour,  like  that  of  a 
lime-kiln,  and  was  carried  by  the  wind  to  Santo- 
rini, where  it  penetrated  the  houses  of  the  inha- 
bitants. 

"  In  the  night  between  the  19th  and  20th  of 


DOMAIN  XII.      TOLCANIC.  ^33 

July,  flames  began  to  issue  with  the  smoke,  to  the 
great  terror  of  the  inhabitants  of  Santorini,  espe- 
cially those  of  the  castle  of  Scaro,  who  were  not 
above  a  mile  and  a  half  distant  from  the  burning 
island,  which  now  increased  very  fast ;  large  rocks 
daily  springing  up,  which  sometimes  added  to  its 
length,  and  ^sometimes  to  its  breadth.     The  smoke 
also   increased,  and,    there   being   no  wind,   it 
ascended  so  high  as  to  be  seen  at  Candia,  and 
i  40ther  distant  islands.     During  the  night  it  resem- 
Ided  a  column  of  fire,  fifteen  or  twenty  feet  high; 
and  the  sea  was  then  covered  with  a  scurf  or  frothy 
'  Jo  some  places  reddish,  and  in  others  yellowbh, 
^m  which  proceeded  such  a  stench,  that  the  in- 
habitants throughout  the  whole  island  of  Santorini 
burnt  perfumes  in  their  houses,  and  made  fires  in 
the  streets  to  prevent  infection.     This,  indeed,  did 
not  last  above  a  day  or  two ;  for  a  strong  gale  of 
wind  dispersed  the  froth,  but  drove  the  smoke 
upon  the  vineyards  of  Santorini,  by  which  the 
grapes,  in  one  night,  were  parched  up  and  de- 
rtroyed.     This  smoke  also  caused  violent  head- 
caches,  attended  with  retchings. 

**  On  the  3 1st  of  July,  the  sea  smoked  and  bub- 
bled in  two  different  places  near  the  island,  where 
the  water  formed  a  perfect  circle,  and  looked  like 
oil  when  ready  to  boil.  This  continued  above  a 
month,  during  which  many  fish  were  found  dead 
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OQ  die  dMe  of  SMrtorioi.  The  lidlowii^B^t 
dull  hdlov  noise  wa»  hevd,  like  the  diiltat  «h 
port  Af  sereral  cannoD,  which  TTitrr  irtttnf? j  tit 
lowed  by  flamei  of ^  shooting  np-lb  ^.-fft^ 
height  hi  Ifae  air,  whenlbey  suddenly  diMffiMiL 
The  next  day,  the  same  ht^knr  sound  wMMmI 
times  heard,  and  succeMed  by  a  blaciHrii'riill^ 
which,  notwithstanding  a  fresh  g^  UCfi^ltf 
time,  rose  up  in  the  formof  a  column  'tiyie00 
gious  hei^t,  and  would  probably  ia  the  d^^^MlM  ' 
i^peaied  as  if  on'fire.  ... '^r. -rfc'-i. 

"  On  the  7th  6f  August  the  noise  was  MbaiN 
it  resembled  that  of  large  stones  thrown  all  togs- 
ther  into  a  deep  welt.  This  noise  having  lasted 
some  days,  was  succeeded  by  another  machkwder, 
so  nearly  resembling  thunder  as  hardly  to  bedii- 
tinguished  from  three  or  four  real  claps  that  tnp- 
pened  at  the  same  time. 

"  On  the  Slst,  the  fire  and  smoke  voy  c(na- 
derably  diminished;  but  the  next  morning  Umj 
broke  out  with  greater  fiiry  than  before.  The 
smoke  was  red,  and  very  thick ;  and  the  heat  wli 
so  intense,  that  all  round  the  island  the  sea  smoked 
and  bubbled  in  a  surprising  manner.  At  n^ht, 
our  author  viewing  with  a  telescope  a  large  for- 
nace  upon  the  highest  part  of  the  island,  -disoft- 
'vered  sixty  smaller  openings  or  funnels,  all  emit- 
ting a  veiy  bri^t  flame;  and  be  ima^jied  tbfltc 
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might  be  as  many  more  on  the  other  side  of  the 
great  volcano.  On  the  23d  of  August,  in  the 
morning,  the  island  was  much  higher  than  the  day 
before,  and  its  breadth  was  increased  by  a  chain 
of  rocks  sprung  up  in  tiie  night  almost  fifty  feet 
above  the  water.  The  sea  was  also  again  covered 
with  reddish  froth,  which  always  i^peared  when 
the  island  received  any  considerable  additions,,  and 
occasioned  an  intolerable  stench,  till  it  was  dis* 
persed  by  the  wind  and  the  motion  of  the  waves. 

"  On  the  5th  of  September,  the  fire  opened  an* 
other  vent  at  the  extremity  of  the  Black  Island^ 
ficiMn  which  it  issued  for  several  days,  during 
iAaA  but  little  was  discharge  from  the  large  for- 
HBDe :  and  from  this  new  passage  the  astonished 
tpittXLtors  beheld  the  fire  dart  up  three  several 

'  tfnies  to  a  vast  height,  resembling  so  many  prodi- 
J^OOB  sky-rockets  of  a  glowing  lively  red.  The 
following  night  the  subterraneous  fire  made  a  ter- 
rible noise,   and  immediately  after  a  thousand 

'%hteves  of  fire  blew  up  into  the  air,  where,  break- 
fag  and  dispersing,  they  fell  like  a  shower  of  stars 
Upon  the  island,  which  appeared  all  in  a  blaze, 

,  fRteBeoting  to  the  amazed  spectators  at  once  a 
most  dreadful  and  beautiful  illumination.  To 
Hteenatural  fireworks  succeeded  a  kind  of  meteor» 
which  for  some  time  hung  over  the  castle  of  Scaro, 
wlndi  is  seated  on  a  high  rock  in  the  island  of 
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Santoriniy  a  meteor  not  unlike  a  fiery  sword,  and 
which  served  to  increase  the  consternation  of  the 
inhabitants. 

"On  the  9th  of  September,  the  White  wad 
Black  islands  united,  after  which  the  western  end 
of  the  island  daily  increased.  There  were  now 
only  four  openings  that  emitted  flames,  wUch 
issued  forth  with  great  impetuosity,  sometimes  at- 
tended with  noise  like  that  of  a  large  organ-pipe^ 
and  sometimes  like  the  howling  of  wild-beasts.  Oo 
the  12th,  the  subterraneous  noise  became  much 
augmented,  having  never  been  so  frequent  oc  so 
dreadful  as  on  that  and  the  following  day.  The 
bursts  of  this  subterranean  thunder,  like  a  geooal 
discharge  of  the  artillery  of  an  army,  were  rfr 
peated  ten  or  twelve  times  within  twenty-four 
hours ;  and  immediately  after  each  clap,  the  large 
furnace  threw  up  huge  red-hot  stones,  which  fell 
into  the  sea  at  a  great  distance.  These  claps 
were  always  followed  by  a  thick  smoke,  which 
spread  clouds  of  ashes  over  the  sea,  and  the 
neighbouring  islands. 

"On  the  1 8th  of  September,  an  earthquake 
was  felt  at  Santorini,.  but  did  no  great  damage» 
though  it  considerably  enlarged  the  burning  island, 
and  in  several  new  places  gave  vent  to  the  fire  and 
smoke.  The  claps  were  also  more  terrible  Aan 
ever,  and  in  the  midst  of  a  thick  smoke  that  ap- 
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peared  like  a  mountain^  were  seen  and  heard  largo 

pieces  of  rock,  thrown  up  with  as  much  noise  and 

force  as  balls  from  the  mouth  of  a  cannon,  wtiich 

afterward  fell  upon  the  island,  or  into  the  sea. 

One  of  the  small  neighbouring  islands  was  several 

fimes  covered  with  these  fiery  stones,  which,  being 

^  thinly  crusted  over  with  sulphur,  gave  a  bri^ 

1%:  light,  and  continued  burning  till  that  was  con- 

^  Bumed. 

^'  On  the  SI  St,  after  a  dreadful  clap  of  subter- 
raneous thunder,  very  great  lightnings  ensued, 
and. at  the  same  instant  the  new  island  was  so 
violently  shaken,  that  part  of  the  great  furnace 
came  tumbling  down,  and  huge  burning  rocks 
were  thrown  to  the  dis&nce  of  two  miles  and  up- 
ward. This  seemed  to  be  the  last  effort  of  the 
volcano,  and  to  have  exhausted  the  combustible 
ftiatter,  as  all  was  quiet  for  several  days  after. 
Bat  on  the  25th,  the  fire  broke  out  again  with 
still  greater  fury,  and  among  the  claps  was  one  so 
terrible,  that  the  churches  of  Santorini  were  soon 
filled  with  crowds  of  people,  expecting  every  mo- 
ment would  be  their  last ;  and  the  castle  and  town 
of  Scaro  suffered  such  a  shock,  that  the  doors  and 
windows  of  the  houses  flew  open.  The  volcano 
nontinued  to  rage  during  the  remaining  part  of  the 
year;  and  in  the  month  of  January,  1708,  the 
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kot  genenllyfiM  or  dx-timH;  «4i^^ijriMpF«« 

«' On  tfae  lOlh  of  iFebnwr^iD'tWi^Miivm 
|retty  iteong  MMfaqnikB  was  tfidt  ■t:flid|itij% 
wtadHfae.iBliihiHiiteMMitoBd  nfn  jn^iiiM 
graatoT'cammotiaiuiin  tbe  bnniag  UnAt^lMk 
wen  they  deceived ;  for  booq  afttr-llHijfirtMril;!^ 
^poke  issued  in  prodig^s  quantitiei^«4li«Ml|i 
yke  thunder  wetewdoubied.  and*  nhHJt%i|i^ftr  ' 
«d  but  objects  of  bsnOT  mid  nijiifiiiiiM  i  --wmUmt 
an  imazbg'sizeifereTtaiMd'np  to^a  gvdItMpt 
abore.'the  water,  and  die  sea  raged  'and  bdkd't* 
such.ad^ree  that  it  occasioned  great  canstBnN^ 
tion.  The  subterraneous  bellowings  were  beaid 
without  intermission,  and  sometiiiies  in  less  than  t 
quarter  of  an  hour  there' were  six  or  seven  eruf^ 
tions  from  the  large  furnace.  The  none  of  tM 
repefUed  daps,  tbe  quanti^  of  huge  stones  that 
flew  about  on  every  side,  the  houses  tottering  to 
their  very  foundations,  and  the  lire,  which  now 
appeared  m  open  day,  surpassed  all  that  bad 
hitherto  happened,  and  formed  a  scene  asbKiUb- 
ing  beyond  description. 

"  The  I5th  of  April  was  rendered  remaiiatilB 
by  the  number  and  violence  of  tbebetlowingB  aai 
eruptions ;  by  one  of  which  nealr  a  bnndred  Wxgi 
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•tones  were  thrown  up  all  together  into  the  air, 
and  fell  again  into  the  sea  at  about  two  miles 
distance.  From  this  time  to  the  23d  of  May, 
which  might  be  called  the  anniversary  of  the  birth 
of  the  new  island,  things  continued  much  in  the 
aame  state ;  but  afterward  the  fire  and  smoke  by 
degrees  subsided,  and  the  subterraneous  thunders 
became  less  terrible. 

"  On  the  15th  of  July,  1709,  our  author,  ac- 
companied by  the  Romish  Bishop  of  Santorini, 
and  some  other  ecclesiastics,  hired  a  boat  to  take 
a  near  view  of  the  island.  They  made  directly 
toward  it  on  that  side  where  the  sea  did  not  bub- 
ble, but  where  it  smoked  very  much.  Being  got 
into  this  vapour,  they  felt  a  close  suffocating  heat^ 
and  found  the  water  very  hot ;  upon  which  they 
directed  their  course  toward  a  part  of  the  island  at 
tfie  farthest  distance  from  the  large  furnace.  The 
fires,  which  still  continued  to  bum,  and  the  bofl- 
ing  of  the  sea,  obliged  them  to  take  a  great  com- 
pass, and  yet  they  felt  the  air  about  them  very 
bot  and  sultry.  Having  encompassed  the  island, 
and  surveyed  it  carefully  from  an  adjacent  one, 
they  judged  it  to  be  two  hundred  feet  above  the 
flea,  about  a  mile  broad,  and  five  miles  in  circum- 
finence ;  but  not  being  thoroughly  satisfied,  they 
fesdved  to  attempt  to   land»   and  accordingly 
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rowed  towarti  that  part  of  the  island  where  they 
perceived  neither  fire  nor  smoke ;  hut  when  they 
got  w  ithin  a  hundred  yards  of  it,  the  great  furnace 
discharged  itself  with  its  usual  fury,  and  tlic  wmd 
ble^v  upon  them  a  tliick  smoke  anil  a  shower  of 
ashes,  which  obliged  them  to  quit  their  design. 
Havmg  retired  a  little,  they  let  down  a  plummet, 
with  a  line  ninety-6ve  fathoms  long,  but  ii  wa? 
too  short  to  reach  the  bottom.  On  Iheir  rctiini 
to  Santorini,  tliey  observed  that  the  heat  of  tiic 
water  had  melted  most  of  the  pitch  from  their 
boat,  which  was  therefore  grown  very  lealiy. 

"From  this  time  until  the  15th  of  August, 
■when  our  author  left  Santorini,  the  fire,  smob^ 
and  noise,  remained  very  moderate ;  and  by  Uic 
accounts  that  he  received  from  that  place  for  se- 
veral years  after,  it  appears  that  the  island  still  ior 
creased,  but  that  the  fire  and  subterraneoifi  noifiei 
vere  much  abated;  and  as  the  travellers  who 
have  &ii}ce  visited  the  Levant  give  no  account  of 
its  burning,  it  has  doubtless  long  since  ceased.  *. 

*'  Strange  as  this  account  may  appear,  it  is  4^ 
lowed  to  be  unquestionably  true  ;  and  indeed,  wi 
is  not  the  only  instance,  in  modem  times,  rf 
islands  risen  from  the  bottom  of  the  sea;  we  have 
an  account  of  one  such  in  the  PkHosophied 
Transactions,  vol.  v.  page  197,  near  the  Axoro, 
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thus  raised  by  subterraneous  fires,  in  the  year 
1720. 

'^  This  happened  in  the  b^inning  of  December, 
1720.  In  the  night,  a  violent  earthquake  was  felt 
on  the  island  of  Tercera ;  and  the  next  morning 
the  top  of  a  new  island  appeared,  which  ejected  a 
huge  column  of  smoke.  The  pilot  of  a  ship,  who 
attempted  to  approach  it,  sounded  on  one  side  of 
the  new  formed  island,  with  a  line  of  sixty  fathoms, 
but  could  find  no  bottom.  On  the  opposite  side, 
the  sea  was  deeply  tinged  with  various  colours, 
white,  blue,  and  green,  and  was  very  shallow. 
This  island  was  larger  on  its  first  appearance  than 
at  some  distance  of  time  after ;  and  at  length  sunk 
in  such  a  manner  as  to  be  now  only  just  above  the 
level  of  the  sea. 

"  Upon  this  extraordinary  production  of  nature, 
the  narrator  remarks  as  follows : 

*  What  can  be  more  surprising  than  to  see  fire 
not  only  break  out  of  the  bowels  of  the  earth,  but 
also  to  make  itself  a  passage  through  the  waters 
of  the  sea !  What  can  be  more  extraordinary,  or 
foreign  to  our  common  notions  of  things,  than  to 
wee  the  bottom  of  the  sea  rise  up  into  a  mountain 
above  the  water,  and  become  so  firm  an  island  as 
to  be  able  to  resist  the  violence  of  the  greatest 
3torms!    I  know  that  subterraneous  fires,  when 


peot  in  a  narrow  passage,  are  able  to  raise  up  a 
mass  of  earth  as  large  as  aii  island  ;  but  that  this 
should  be  done  in  so  regular  and  exact  a  manner, 
that  the  water  of  the  sea  should  not  be  able  to 
penetrate  and  extinguish  tliese  lircs ;    and  after  4 
having  been  extinguished,  that  tlie  mass  of  eaitj|^| 
should  not  fall  down,  or  sink  again  with  its  owft  d 
weight,  but  sdll  remain  in  a  manner  suspended 
over  the  great  arch  below !   This  is  what  to  roe 
seems  more  surprising  than  any  thing  that  bai 
been  related  of  Mount  Etna,  \'^eauTius,  or  aaj 
other  Tolcano.'*  ^_ 

Ordinaire  estimates  the  number  of  volcanoes  l|S^ 
this  globe,  in  actual  activity,  at  one  hundred  and 
eighty-nine ;  of  which  ninety-nine  are  on  conti- 
nents, and  ninety  in  islands.  But  if  we  reflect  on 
the  vast  portions  of  tlie  earth  \vhich  are  still  un- 
explored, particularly  the  mterior  of  A&io^  and 
of  Notasia,  it  will  not  be  thought  rash,  if^tbe  whole ' 
be  estimated  at  two  hundred  and  fifty ;  tixngh  ib 
strict  argument  this  number  should  be  dimiiusbed} 
and  not  enlarged. 

Nor  will  the  caodid  inquirer  reject  the  aoppt^ 
sition  of  a  vast  number  of  volcqooes  now  extinoL 
Vesuvius  itself  has  repeatecMy  been  ia  this  situB- 

*  Pajne'*  Geogt.  ExtncU,  p.  aia. 


tJon,  OB  not  only  appears  from  the  testimony  of 
Strabo  before  adduced,  but  from  others.  For 
l>iodorus  Siculus,  who  flourished  at  the  beginning 
of  the  reign  of  Tiberius,  says  Vesuvius  emitted 
fire  in  the  time  of  Hercules ;  and  he  add^,  that  in 
feet  it  retained  many  vestiges  of  conflagration*. 
Vitruvius  had  before  asserted  that  the  eruptiona  of 
VesQvius  were  mentioned  in  history,  and  that 
pumice,  there  found,  also  appeared  near  Etna, 
and  in  those  hilly  paits  of  Mysia  which  the  Greeks 
called  the  burnt  country'|~.  Silius  Italicus  also 
expresses  the  same  tradition.  Nay,  in  latter 
times,  Vesuvius  became  extinct  from  a.  d.  1136 
till  1506,  that  is  370  years;  the  crater  being nlled 
witli  coppice  woods  and  pools  of  water,  reftigea 
of  the  most  timid  animals;]:. 

From  the  month  of  October  1702,  till  July 
1703,  a  series  of  earttiquakes,  like  those  of  1783, 
desolated  tlie  southern  parts  of  Italy.  Among 
other  phenomena,  a  volcano  near  Sigillo,  in  Fur- 
ther Abruzzo,  which  had  been  extinct  beyond  all 
history  or  tradition,  suddenly  opened  the  cover  of 
its  crater,  and  smoke  and  flames  issued  for  three 
days,  after  which  it  has  remained  tranquil.  The 
mouth  of  the  abyss  is  only  about  twenty-two  feet 

•  Lib.  V.  81.  t  Lib.  ii.  6. 

I  Acad.  Nap.  apud  Ocd.  >37- 
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in  diameter;  but  no  bottom  can  be  found  with  a 
line  of  eighteen  hundred  feet*. 

It  is  now  proper  briefly  to  consider  what  are 
called  Pseudo- Volcanoes ;  objects  only  important 
in  the  systems  of  a  few  mineralc^ists. 

'  Mem.  Acad,  ia  Sc. 
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X  HESE  trifling  ignitions  of  coal-pits  are  treats 
ed  by  the  Wernerians  with  an  importance  truly 
ludicrous.  Their  chief  products  seem  to  be  in-  foo^Si!' 
durated  clay,  and»  according  to  some,  tripoli. 
Slates  may  also  be  turned  to  slags ;  and  what  is 
called  porcelain  jasper,  probably  an  iron  stone 
affected  by  the  heat,  also  appears  in  the  yicini^ 
of  those  Ignited  spots,  particulariy  near  Dysert  Dyiert 
in  Fifeshire^  where  a  coal-mine  has  continued  in 
a  state  of  deflagratiqn,  at  least  since  the  time  of 
Buchanan,  1560;  for  he  minutely  describes  the 
spot  in  one  of  his  poems.  Nay,  according  to 
Mr.  Kirwan,  who  quotes  the  Memoirs  of  the 
Academy  of  Sciences  for  1781>  the  mountain  of 
Cransac  has  continued  burning  since  the  year 
1400. 

It  is  observable,  that  Mr.  Kirwan,  and  the 
other  Neptunians,  regard  columnar  argillaceous 
iron  ore,  which  has  a  singular  affinity  with  pris* 
matic  basaltin,  as  a  product  of  these  pseudo-vol- 
canoes, a  name  which  would  more  properly  be- 
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long  to  mountaias  whicK,  like  that  of  Chimera, 
now  called  Goranto  in  Natolia,  emit  flame  and 
smoke,  without  any  other  ejection ;  than  to  lit- 
tle ignited  spots^  which^  like  oiTe.of  the  Italian 
isles,  might  be  called  volcanellos.  But  a  more 
Name,  proper  name  for  these  ignited  hills  and  spots 
would  hefumarolsy  already  admitted  into  French 
from  the  Italian,  as  their  chief  mark  is  their 
smoking  in  rainy  weather.  Yet  ^sfumarol  has 
been  used  in  a  very  confined  acceptation,  some 
may  prefer  fumavob^  from  their  smoke,  and  di- 
*  minutiye  resemblance  of  a  volcano. 

Among  other  causes  of  these  ignitions  may  be 
mentioned  saline  ballast  and  rubbish  of  sbipSy 
which  have  formed  a  fumavol  not  a  little  dealrae* 
tive,  near  Sunderland  in  the  north  of  EnglandL 
Pallas  mentions  a  mountain  in  Siberia  which 
continued  to  burn  for  a  long  period,  the  ori- 
ginal cause  being  a  pine  struck  with  lightning, 
which  communicated  the  flame  to  the  rest  of  this 
forest,  and  to  the  surface  of  the  ground, 
accoonu  ^-  Moraud,  in  a  curious  memoir  on  the  spon- 
taneous inflammation  of  coal-mines,  has  describ- 
ed the  singular  fumavols  or  pseudo-volcanoes  of 
Rovergue,  a  district  of  the  former  Gnienne,  ly- 
ing on  the  south  of  Auvergne  *.    The  mountain 

*  Mem.  de  \  ac.  des  Sc.  1781^  p.  I^.   The  style  is  emlNurrassed 
and  obscure. 
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of  Cransac  is  mentioned  in  charters^  as  burning 
in  the  year  1400;  and  has  been  noted  in  several 
works  of  geography.  The  smoke  may  some* 
times  be  seen  at  the  distance  of  a  league ;  and  at 
night,  especially  during  rain  or  snow^  the  flame 
appears  red,  yellow,  or  blue. 

M.  Morand  has  given  a  curious  list  of  the  sub* 
stances  affected  by  fire,  being  chiefly  indurated 
clay,  or  porcelain  jasper;  slate  of  a  brick  red, 
often  with  impressions  of  vegetables  as  usual  in  - 
coal-mines ;  dross  fit>m  oxyds.  of  iron ;  the  dead 
rock  of  the  Germans,  or  red  sand-stone;  slate 
reduced  to  impalpable  powder ;  a  kind  of  tufo 
composed  of  powder  and  sand ;  besides  sulphur^ 
alum,  and  ammoniac. 

His  account  of  the  hill  of  Fontaynes,  where 
the  coal-mines  took  fire  about  the  year  1763,  is 
curious,  and  may  give  the  reader  a  complete 
idea  of  a  fumavol  or  volcanello  in  its  greatest  ac* 
tivity.  % 

<<  The  hill  of  Fontaynes,  situated  near  Ca-  nm  of  Foo- 

taynes* 

huac,  is  surmounted  by  two  Udjacent  houses, 
forming  the  hamlet  of  Fontaynes,  in  the  parish  of 
Albin ;  the  lower  house  belongs  to  Muratds^ 
and  the  upper  to  a  person  named  Capellc,  pro- 
prietor of  the  mountain.  The  fire  having  de-* 
stroyed  his  plantation  of  chesnuts;  and  his  coal-  • 

mine,  which  was  of  the  first  quality}  now  Areat- 
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em  his  hoiue* ;  md  ocevpicB  a  mifiuse  •f««a 
with  a  slope  towards'  the  inrtti  or  DordMHetf  it* 
extent  may  be  in  kngth  ironi  east  to-ttn^ 
about  $5  fathomi,  and  in  braadtb,  firov  nntkito 
■oath,  A6  ftdioms. 

*'  All  the  rar&ce  on  the  side  toward*  hm^ 
tayaes,  Tarionsly  cokmred,  but  mora  paitica- 
larly  with  red,  risiUy  bomt.  no  longer  regalu^ 
fbllowing  the  slope  of  the  mQUitalo>  k  aotiia^ 
faroken,  deranged,  furrowed  in  dcfts,  in  cwiiia^ 
in  trenches  or  a  kind  of  small  ravines,  which  an- 
nounce an  interior  and  pretty  deep  convnlsiaB; 
and,  by  its  appearance,  it  might  be  supposed  to 
have  been  lately  shaken  and  overtunxd.  In 
some  places  it  is  hollowed  into  pits,  in  oAfn  it 
iti  lifted  up  in  small  eminences  or  little  hills, 
formed,  some  of  masses  of  large  ctnden,  and  of 
ashes,  the  remains  of  substances  which  have 
escaped  calcination :  others  of  stones,  sometimes 
in  large  detached  pieces..  The  variegated  co* 

*  "  The  woidcDt  about  to  be  deacribed  is  boi  «f  late  utigat  it 
iata  hoai  the  grant  of  1763,  bcfoiB  which  the  gnntees  wboK 
Sudalia  and  Boutjui^i  only  worked  unall  coal  for  the  foige^  cnnd 
all  the  proprietor'a  mine*  to  be  shut  Op,  and  would  onlj  alkn*  the  »• 
Iwbitanti  of  the  country,  lafunuihdKDuclveivndl  wbatooal  lh9 
waitted&onitheiiuiMqfFbntajivt.  It  ii  wid,  thu  tha  conaideobk 
nvmber  of  purchasen  not  allowing  time  to  raiM  the  null  coal,  ibt 
inhabitaoti  taking  none  bnt  the  luge  block*  for  dmu  ne,  dw  aDaD 
foal  lotMDted  and  toolc  fire." 
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loars  of  these  fragments  belong  to  those  which 
are  known  to  be  the  resnit  of  calGinnttoBi  more 
or  less  acting  on  earths  and  argilhu^eons  or 
ichistoae  rocks,  especially  of  a  ferrugino«i9  na^ 
tare.  This  dry  and  disordered  surface  presents^ 
particularly  towards  the  eastern  side,  against 
which  the  smoke  i»  oftenest  driven,  the  most  m»- 
equivocal  characters  of  the  completest  sterility, 
no  kind  of  {rfant  being  to  be  found  ^re,  not 
the  least  terdure. 

'  '*  Covered  twelve  years  ago,  m  well  a^  afi  the 
B^gfabourittg  qnarter,  with  magnificeirt  chesnitt 
walks  of  the  first  quality,  a  second  resource  ibf 
Hke  country  after  coal,  there  remsons  no  longer 
any  trace  of  these  trees,  except  on  the  lower 
borders  of  the  mauntain,  even  in  the  part  which 
in  inAimed ;  where  is  perceived,  neariy  opposite 
Capelle's  house,  a  single  stump,  still  adhering  to 
a  portion  of  the  trunk  above  ground.  This  stump 
md  the  trunk,  hollowed  and  mined  by  the  sub- 
terranean heat,  are^  actually,  only  a  mishapen 
Mass,  which,  seen  from  the  house,  is  distin- 
guished by  its  coaf-black  cdour,  and  the  smoke 
which  issues  from  rt,  as  from  a  vent  spouting 
from  the  earth. 

**  From  all  points  of  the  surface  of  this  moM- 
taia,  even  from  those  where  neither  crevice  nor 
dldocation  is  perceived,  through  ashes;  earths^i 
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gtonea,  winch  seem  lifted  np.  giuti  oC  moki 
more  or  lew  deiue  ctcupet  u  £roin  oodtf  lb*  «HQi 
tiognisbed  and  mokiog  itmaiiu  oi  a  gmt  co«r 
flagratiou.  This  smoke,  accoiding  to  thp-iifiiri^ 
dispenei  by  ipreading  itielf  over  all  the  mfccn 
or*  ID  calm  weather,  riae*  in  cloiida  manlkm 
100  feet  high,  and  is  then  sometimea  aaia  mm 
great  distaiice.  <    r  > 

"  A  just  idea  m47  be  fivmed  of  the  bwii«g  ' 
mass,  and  of  the  d^ree  of  beat  of  the  bwnii| 
mine  of  Foatejnes,  at  the  time  that  I  vaatfam^ 
by  the  fdlowing  obeerration.  I  was  travdUog 
towards  AlbiOf  coming  from  Villeoeure-U- 
Cumadei  on  my  arrival  at  Montmajet,  thnt 
hours  from  FoDtaynes,  I  had  observed  this 
smoke }  and  my  guide,  from  the  place  we  had  ' 
just  left,  tiling  me  he  was  no  longer  certain  of 
the  way,  I  perceived  it,  and  he  sought  it;  I 
made  him  observe  the  smoke  of  the  hill  of  Fon- 
taynes,  where  he  had  nev»  been,  and  intik 
which  he  was  not  in  the  least  acquainted. 
vapeiir,  "  In  shoft,  another  circumstance  sensibly 
strikes  the  throat,  the  stnelliug,  and  the  eyes; 
it  is  the  moist  and  earthy  vapour  at  times  sensi- 
bly sulplmreous,  at  some  places  even  suffoca^ 
iog;  the  disagreeableness  of  which  is  sometimes 
perceived,  even  on  approaching  the  vicini^  of 
Fontaynes. 
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**  lo  order  to  famish  myself  with  an  exact  and 
Bomplete  picture  of  all  the  parts  of  this  pheno*' 
BieDon^  which  had  drawn  me  thither,  the  cir** 
Dumstances  I  have  just  related  were  the  only 
mes,  to  which  I  confined  my  first  inspection.  For 
that  purpose9  I  remained  for  some  time  at  the 
place  where  I  arrived  coming  from  Albinj  it 
was  directly  on  the  crest  of  the  mountain^  above 
to  inflamed  part«  bordering  even  on  the  brink  of 
lie  soil  where  its  degradation  is  at  present  mark- 
mL  What  there  most  astonished  me  was»  three 
nnds  of  luminous  globes  (I  describe  them  as  Rn. 
liey  appeared  to  me),  at  different  distances  from 
ine  another,  in  the  lower  part  of  the  mountain^ 
leaHy  of  the  same  size  as  the  moon  appears 
irhen  at  the  full,  of  a  bright  red,  or  such  as  the 
ire  in  a  forge  appears,  at  the  farther  end  of  a 
unitby  when  seen  from  a  clear  and  distant  place* 

^  I  did  not  know  what  it  was ;- 1  nevertheless 
ittentively  observed  these  brilliant  points,  which 
[  was  desired  to  consider.  Do  you  see  the  fire? 
Hud  they.  The  stones,  or  any  thing  found  at 
liand,  which  my  guide,  and  those  who  were  with 
m  at  the  time,  amused  themselves  with  throwing 
towards  the  place  where  I  perceived  these  bodies 
9f  light,  explained  to  me,  what  I  had  neither 
been  able  to  judge  of  nor  define:  they  were  so 
many  apertures,  whicii  served  as  chimneys  to  the 
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qaiet  passage  of  a  bright  moA  lirely  floKy  ihd- 
tered  from  the  wind.  The  edge^  or  eztarM 
'  coat  of  these  fniind%  reddened  by  the  fire;  ao  m 
to  be  blended  ID  coloor  wilii  the  flame,  to  iriiMS 
they  served  as  conditit^  and  wtneb  was  Ml  af 
■first  perceptiUei  produced  that  eflbet  ofKj|li  of 
which  I  have  endearonred  to  describe  lh»lni 
appearance.  When  the  stones  or  wood  nVSA 
had  been  thrown  towards  these  bnrBing  msilH 
reached  diem,  then  their  coats,  breaking  mi 
felling  into  the  flame,  ^tated  the  fir^  etoos^ 
ejections  of  a  reddish  hue,  to  a  height  aad  of  s 
volume  proportioned  to  the  derangemmt  caosed 
in  the  furnace ;  exactly  as  it  occnrs,  tn  a  sinafl 
scale,  in  the  furnace  of  a  blacksmith*  when  be 
stirs  the  fire. 

**  If  the  pieces  of  the  trunks  of  trees*  thrown 
on  these  funnels,  were  not  carried  into  the  fire, 
with  the  crost  of  the  apertures,  they  woaM  in* 
stantly  be  seen  to  take  fire,  or  be  immediate 
reduced  to  charcoal. 

"  In  other  places,  towards  the  top  of  the  1^ 
where  I  stood,  and  more  within  my  view,  the  fire 
likewise  appeared  in  all  its  force,  but  under  s-di^ 
ferent  aspect,  and  otherwise  varied  and  repeated. 

"  Generally  the  trace  is  distingnbbed  fcy  » 
light,  accompanied  by  a  flame*  flattering  fnM 
time  to  time  on  the  sur&ce*  from  a  prodigiov 


number  of  little  crevices^  rather  indented,  which    Cnmcm. 

extend,  in  a  serpentine  direction,  to  a  greater  or 

JeiB  distance.  These  little  crevices  are  themselves 

distinguished  by  a  constant  trembling,  percepti- 

Ue  on  their  edges;  the  playing  of  the  flame, 

ined  to  the  continual  derangement  of  the  edges 

•f  the  crevices,  which  falls  in  a  fine  powder  in 

the  interior  of  the  clefts,  giving  them  m  particu- 

;,|ar  motion,  which  cannot  be  better  compared 

I  .|han  to  a  kind  of  twinklings 

m  '[^  In  other  parts  the  fire,  confined  in  a  kind  of 

r  €pen  ravines  which  are  very  numerous,  struggles 

\  against  the  wind,  when  it  blows  in  the  direc* 

iion  of  those  trenches ;  and  forms,  to  the  sight, 

^  a  real  stream  of  flame. 

••  By  sounding  the  earth  with  my  cane,  to 
'  avoid  those  places  which  were  too  hot,  and  re- 
gvisLtmg  my  steps  by  the  wind,  so  that  the  smoke 
iuid  suffocating  exhalations  of  hot,  humid,  and 
jnlphureous  vapours,  were  driven  before  me,  I 
had  the  satisfaction  of  approaching  and  examin- 
ing at  my  ease,  among  others,  a  yery  large  cre^ 
Tice,  which,  at  that  time,  happened  to  be  bum- 
feg;  its  winding,  broad,  and  elongated  mouth, 
firaa  as  if  enamelled  on  its  exterior  edges^  by  vela* 
tiKsations  of  different  colours,  and  of  the  greatest 
delicacy,  which  from  time  totimefell  into  the  fire. 
*^  On  the  kind  of  ashes  which  formed  the  soil 
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adjoining  this  ravine  of  fire»  some  snbstancei 
collected  in  tolerably  large  heaps,  boiled  op,  h8^ 
ing  the  appearance  of  a  brilliant  metallisalioii, 
coloured  like  tfiat  kind  of  copper  called  rosettes 
However  difficult  the  access  to  those  placet 
where  I  remarked  these  frothy  scorificationst  I 
contrived,  with  my  cane,  to  get  by  a  little  at  a 
time,  from  the  hottest  parts,  some  fine  piccob 
to  bring  them  within  reach,  and  to  take  then 
away  when  perfectly  cooled. 

*^  The  direction  of  the  wind,  then  correspond- 
ing with  the  aperture  of  this  magnificent  precip 
pice,  was  very  favourable  to  enable  the  eye  to 
examine  the  extent  of  the  gulf.  The  external 
air,  agitated  by  the  wind,  penetrated  into  it,  sa- 
perficially  acting  on  the  flame,  and  by  directing 
it  like  a  wave,  to  the  other  extremity  of  the  bum* 
ing  ravine,  where  it  became  turbulent,  and  roar- 
ing, even  in  the  interior*,  afforded  the  facility  of 
observing  a  deep  and  void  space,  a  superb  fire, 
gentle  and  quiet  in  one  part,  undulating  in  an- 
other, presenting  only  a  bright  red,  such  as  is 
perceivable  in  a  glass-house. 

*^  The  idea  which  suggested  itself  at  the  sight 

*  "  Which  brought  to  my  recollection,  what  is  said  by  the  inha* 
bitants  in  the  neighbourhood  of  the  plain  of  Dysert  Moor>  in  Scol- 
land ;  they  pretend  that,  at  certain  times»  they  hear  murmuringi 
and  whistlings  in  the  holes  and  caverns*  Art  (TexploiCer  la  minet 
de  charbim,  p.  36/' 

s 
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of  this  object^  of  diversifying  it,  of  changing  the 
action  of  the  fire,-  by  throwing  different  things 
into  the  precipice,  which  sometimes  seemed  lost 
in  an  instant,  afforded  a  kind  of  amusement,  not 
>Wiworthy  a  naturalist  Stones  thrown  bound- 
.lag  into  this  furnace,  produced  flaming  eruptions 
ith  sparkling,  even  with  a  detonation,  and  ere- 
as  it  were  little  tempests,  which  gave  a 
nd  of  diversion,  which  might  be  renewed  as 
as  the  shock  repeated  in  the  chambers  of 
had  neither  destrojred  nor  overwhelmed  them, 
it  was  possible  to  approach  these  furnaces  with 
ty,  and  without  danger  throw  in  large  masses 
l^any  substance  whatever,  so  as  suddenly  to 
jfslmptess  the  fire  within,  there  is  no  doubt,  but 
jAkia  would  see  a  real  brisk  explosion*. 
.t':^*The  singularity  of  the  sight,  of  which  I 
hkve  endeavoured  to  give  a  sketch,  would  com* 
^gleUiy  satisfy  the  most  indifferent  travelleri  it 


''That  related  by  M.  Tabb^  Marie,  probably  had  no  other 
the  detachment  of  a  conuderable  part  of  the  earth  within.  IL 
curate  of  Albin,  informed  me,  that  in  September  hot,  thia 
dn  in  the  night  had  made  a  considerable  csplotion.  The 
Me  which  accompanied  it,  was  like  that  of  a  cannon,  the  ^mmd 
4f-^w  iricinity,  to  a  considerable  distance,  was  next  morning  fbunl 
with  stones  thrown  up  by  this  eruption  $  the  qnmtlly  warn 
I,  and  was  estimated  at  200  cart  loads.  The  sorfiKt  of  th» 
luD  alto  showed  by  its  alteration,  the  conflict  widiin  i  aU  wUeh  w» 
by  a  current  of  water,  which  had  been  iiyudicioariy  niM* 
with  t  view  to  extinguish  the  boming  of  the  momitm? 
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was  new  to  tne»  and  excited  my  curiosity  on  aO 
points.  It  may  well  be  supposed^  that  I  did  not 
confine  myself  to  this  idle  inspection;  in  travell- 
ing with  an  uncertain  step  this  smoking  and 
burning  surface,  which  often  obliged  me  to  toro 
from  one  part  to  another;  in  walking  on  this 
demolition  of  substances,  to  admire,  as  near  as 
possible,  the  different  apertures  of  fire,  which  I 
was  accustomed  to  distinguish  ;  I  fully  perceived 
that  those  confused  remains,  deserved  a  sepsrete 
and  detailed  examination :  their  different  tints  of 
white,  yellow,  yellowish,  violet,  greenish,  at 
other  colours  that  they  have  acquired  according 
to  their  nature,  according  to  the  duration  or^ 
gree  of  the  fire,  made  them  already  remarkabk. 
TndnctB.  '*  They  are  all  either  calcareous,  or  vitrifiaUe: 
the  greater  part  resemble  baked  bricks,  some  src 
whitened,  calcined,  reduced  to  lime,  and  are 
changed  into  a  kind  of  red  pumice,  or  bear  other 
marks  of  scorification  in  different  degrees,  some- 
times with  mixtures  of  stones  more  or  less  altered, 
as  veined  tufos,  formed  of  ashes,  and  lajnllo 
agglutinated  together.  Several  of  these  stoneSi 
and  in  great  numbers,  are  visibly  and  abundantly, 
either  impregnated,  or  incrusted  with  salts  and 
sulphurs.  Here  stones  of  different  sizes,  cow 
thick  beds  of  ashes,  reduced  by  the  strength  and 
duration  of  the  fire,  to  an  impalpable  powder» 
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still  burning  in  certain  places.    These  ashes^  if 

they  may  be  called  so,  heaped  sometimes  in 

•inking hollows,  form  very  dangerous  spots;  a 

stick  may  be  thrust  into  them  with  the  greatest 

ease  ^  in  going  over  them,  one  may  sink  to  one's 

knees :  I  myself  found,  that,  besides  the  great 

heat  which  is  concentrated  in  them,  it  was  no 

■*  little  trouble  to  get  out  of  them. 

i      ''  The  liveliness  with  which  the  fire  shows  it« 

^  fplf,  towards  the  east  and  the  south  of  the  hill, 

•^  irhere  the  trees  split  at  30  fathoms*  distance,  does 

1^  lK>t  permit  much  detailed  observation,  otherwise 

^|faan  as  relates,  either  to  the  fiery  spectacle  of  a 

(BODsiderable  surface  of  earth,  or  to  the  aspect  of 

^  confused  and  extraordinary  subversion.    One 

mwot  approach  every  spot  one  would  wish.  la 

some,  at  the  bottom  of  the  burning  part,  the  heat 

Hi  fiQfierable ;  the  neighbouring  inhabitants  roast 

their  chesnuts  in  it^  even  rabbits  like  to  burrow 

in  it,  and,  although  the  season  when  I  was  there 

WW  extremely  hot,  I  have  seen  some  of  those 

animals  driven  from  places  contiguous  to  the 

bnming  soil.    On  approaching  the  centre  of  the 

mountain,  the  superficial  heat  becomes  stronger; 

besides,  this  burning  and  moving  earth,  in  some 

places,  will  not  allow  you  to  remain  any  time; 

either  the  stones  give  way  under  the  feet,  and 

buried  in  the  ashes  which  they  cover ;  or  the 
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heat  which  is  felt  through  the  boots^  becomes  io* 
sapportable. 

**  One  18  then  obliged  every  moment  to  tnoie 
forward  or  return  against  one's  will,  from  the 
way  one  would  wish  to  go.  If  the  naturalist 
would  observe  these  objects  near  and  in  tbeir 
place^  he  is  not  always  at  liberty  to  satisfy  him- 
self^ the  suffocating  smoke  sometimes  preventing 
him  from  stooping  as  much  as  would  be  neces- 
sary. The  day  I  was  at  Fontaynes^  the  wind 
was  favourable^  as  I  have  said ;  it  prevented  the 
smoke  from  risings  and,  at  the  same  time,  drove 
It  in  a  certain  direction.  But  it  often  happens 
that  the  heat  of  the  fire  will  not  allow  the  tra- 
veller with  impunity  to  pick  up  calcined  stones 
or  other  substances,  which  he  may  think  worth 
examination. 

**  This  burning  heat  of  the  hill  of  Fontaynes, 
seems  to  gain  towards  the  east  and  south ;  on  the 
opposite  side  where  the  fire  recedes,  grass  grows; 
and  com  and  rye  are  sown  within  four  or  five 
fathoms  of  the  conflagration." 
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J.HESE  stones  have,  in  cabinets,  been  often 
confounded  with  rocks,  from  which  they  should  in 
general  be  carefully  distinguished.  They  are  call-  Name, 
ed  veinstones,  because  they  are  found  in  the  veins^ 
either  metallic  or  barren,  which  traverse  many 
mountains. 

The  reader  who  desires  complete  information 
concerning  those  veins,  one  of  the  most  important 
topics  in  the  science,  is  referred  to  the  elaborate 
work  of  Werner*.  A  few  general  ideas  will  be 
jsuffident  for  the  present  design. 

Most  mountains  consist  of  stratified  rocks,  by    Werner's 

sccount. 

the  Germans  c^!lled  Jlcstze ;  and  the  beds  are 
crften  intersected,  almost  at  right  angles,  by  what 
iffe  called  vdns,  of  more  or  less  length,  depth,  and 
A&kness ;  sometimes  metallic,  and  sometimes  of 
a  rocky  substance ;  but  dissimilar  from  other  parts 
of  die  mountain.    Oppel,  formerly  presidait  of 

> 

*  Noufelle  Theorie  de  la  formttion  det  FdauB.   Tradnite  pm 
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the  Council  of  Mines  in  Saxony,  has  informed  us 
that  the  mere  fissures  of  rocks  are  commonly  very 
naiTOw ;  while  a  vein,  on  the  contrvy,  may  be  of 
prodigious  extent,  and  is  always  filled  with  a  sub- 
stance diflferent  from  that  of  the  mountam.    He 
was  the  first,  according  to  Werner,  who  establish- 
ed the  essential  difference    between  veins  and 
JUetzCy  or  beds,  which  may  be  metallic  and  con- 
tain a  heterogenous  substance,  yet  must  not  be 
called  veins,  as  they  follow  the  direction  of  the 
other  strata. 
Amcts.  Many  primitive  mountains  consist  of  what  have 

been  called,  with  great  impropriety,  vertical  strata 
or  beds ;  while  the  latter  words  of  tliemselves  im- 
ply a  horizontal  position.  The  terms  arrecti  or 
uprights  have  been  here  proposed  and  adopted, 
in  order  to  obviate  a  solecism  long  regretted  by 
writers  on  mineralogy.  Such  mountains  consist- 
ing of  arrects,  are  often  intersected  by  veins,  which 
cut  these  aiTects  in  an  opposite  direction. 

Origin.  It  seems  a  probable  opinion  that  many  veins  of 

great  extent  may  have  been  produced  by  the  de- 
siccation of  the  globe,  after  the  retreat  of  the 
primeval  waters;  while  others  may  be  owing  to 
the  subsidence  of  parts  of  mountains  resting  on 

Extent  an  irregular  nucleus.  At  Uspallata,  in  the  Andes 
of  Chili,  there  is  a  vein  of  silver,  which  has  been 
traced  to  the  enormous  length  of  flO  miles ;  but  by 
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many  has  been  supposed  to  extend  to  Potosi,  that  is 
840  geographical  miles.  The  grand  vein  is  always 
nine  feet  in  thickness ;  but  on  both  sides  numerous 
veins  branch  off,  which  may  be  said  to  penetrate 
in  all  directions  a  chain  of  mountains  30  miles  in 
breadth*.  From  this  surprising  example,  an  idea 
may  be  formed  of  the  extent  of  some  veins,  which 
have  continued  to  be  richly  productive  after  the 
labours  of  many  centuries. 

.  In  conducting  their  subterranean  operations,  Bfinet. 
the  miners  use  a  kind  of  compass,  divided  into 
twice. twelve  hours;  12  and  1£  being  n.  and  s. 
while  6  and  6  are  e.  and  w.f  This  is  used  to 
estimate  the  direction  of  the  veinj  while  its  inclir 
nation  is  measured  by  the  plummet.  The  dip  is 
often  confounded  with  the  inclination,  but  seems 
more  properly  to  imply  the  general  declination, 
taken  in  the  line  or  direction  of  the  vein,  than,  the 
lateral  inclination  or  obliquity.  Thus  if  a  book 
be  held  obliquely,  the  back  will  show  the  direc- 
tion of  the  vein,  which  is  seldom  strictly  horizontal, 
but  dips  at  one  extremity,  while  at  the  other  it  is 
salient ;  or,  in  the  language  of  miners,  bassets  out, 
CT  rises  to  the  day.    The  width  of  the  back  shows 

•  MoUna,  Ist.  Nat  del  ChUi. 
'  f*  Invented  by  the  Grermans^  the  fathers  of  modem  mineralogy. 
The  silver  mines  in  the  Hartz  were  discovered  a.  d.  908.    Thoie 
c»f  Stxony,  by  a  Hart^  miner,  about  a.  p.  1180. 
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liie  lliickiiAss  of  the  yein;  while  l3be  mdn'muk 
tiie  dedioation  from  the  .vertical  through  the  90 
d^rees  to  the  horizon.  Bat  a  litde  sfcetich  and 
explanation,  ^ven  in  the  appendix,  will  ezplaiir 
thb  subject  better  than  any  verbal  descrqytion. 

Hie  rock  which  covers  the  vein,  is  called  tm 
roiifi  and  the  bottom  is  called  the  sob.  TbBjf 
are  also  called  the  hanger  and  the  ledger.  Ths 
English  miners  also  use  the  word  hade,  to  deaote 
tiie  inclination :  and  raketfein,  to  denote  the  pet- 
pendjcular,  while  the  pyjoe  tvm  approaches  the  h6i 
ricontal.    The  veinstones  are  sometimes  caBed 

r  and  the  German  word  i!9cA  is  retained  te 

f  or  empty  space. 

vein  rarely  coalesces  with  the  rod^  botift 
separated  from  it  on  both  sides  by  what  are  caDei 
the  salbands,  which,  like  walls,  contain  the  mine- 
XbI  :  and  often  by  the  skirts^  in  Grerman  hest^, 
which  are  small  layers  of  earthy  matter,  commonly 
argillaceous,  lymg  between  the  salbands  and  the 
rock.  In  the  veins  themselves  the  ores  are  ac- 
companied with  their  gangarts  of  quartz,  baiyteSi 
Gifitiei.  calcareous  spar,  &c.*  There  are  also  caoUier, 
which  in  p6werful  veins  are  of  proportional  ex* 
tent,  so  as  to  appear  like  chambers,  studded  all 
over  with  druses,  or  groups  of  beautiful  ores  and 
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crystals,  which,  when  enlightened  by  torches,  ex- 
ceed all  the  ideas  of  oriental  magnificence,  and 
seem  the  chosen  abodes  of  the  fairies  of  the  mine; 
a  race  whose  existence  was  anciently  credited  in 
all  mineral  countries. 

These  cavities  are  often  found  where  the  vein  ii 
most  powerful,  and  the  sides  are  covered  with  de^ 
positions  of  various  periods,  whence  Werner  ad*  * 

duces  them  in  support  of  his  theory,  that  the  veins 
were  once  empty,  and  were  filled  from  above;  • 
especially  as  the  crystals  are  covered  on  that  side 
with  little  crystals  of  pyrites,  magnetic  iron,  and 
galena,  which,  by  his  doctrine,  may  have  distilled 
from  above.  This  is  opposed  by  the  theory  of 
Trebra,  who  for  thirty  years  superintended  the  Trebia'sidet. 
mines  of  the  Hartz,  and  who  ajSirms  that  metallic 
^reins  are  formed  by  the  fermentation  and  exalta- 
tion of  vapours,  which  we  now  call  gases;  and 
irhich  operate  as  it  were  a  kind  of  life  in  the  inte- 
rior of  the  earth,  perpetually  decomposing  and 
transmuting  mineral  substances*.  He  would  per- 
haps have  inferred  that,  though  the  gases  rose 
from  beneath,  they  were  congealed,  as  in  distil- 
tery,  by  the  superior  cold,  and  then  let  fall  their 
depositions.  Veins  sometimes  cross  each  other  in 
difierent  directions ;  and  it  seems  clear  that  those 

*  See  his  curious  work  on  the  Interior  of  Mottntaans^  a  folio 
volttane  translated  into  French,  by  Dietridi. 


which  extend  across  the  others  must  be  the  u 
Ancient «pd   modern;   the  ancient  having  heen  broken   by  a'' 
u,odomveh».  j^^^  subsidence  of  Uie  mountain.     Werrter  in- 
forms us,  that  in  the  raining  dbtrict  of  Freyberg 
there  are  two  kinds  of  veins,  of  very  different  de- 
scriptions.    One  kind  consists  of  those  which  are 
called  northern  and  southern,  tliat  is,  they  run 
•  from  nine  to  three  hours,  according  to  the  miners' 

compass,  or  between  the  north-west  and  the  north- 
east. They  yield  galena,  black  blende,  pyrites, 
either  coppery,  arsenical,  or  common ;  quarts 
and  brown  spar.  The  second  kind  of  vela^  ' 
always  traversing  the  first,  and  never  traversed  by 
them,  contains  galena  with  a  little  radiated  pynte^ 
barytes,  fluor,  and  quartz.  This  extends  betwixt 
the  sixth  and  ninth  hour.  One  district  cohbuiu  . 
veins  of  tin  and  of  silver,  tbe  former  being  always 
traversed  by  the  latter.  The  direction  of  tiie  first 
is  chiefly  between  six  and  nine  hours^  while  that  of 
the  last  is  between  nine  and  three. 

In  a  more  immediate  consideration  of  the  veins 
themselves,  it  may  be  observed  that  they  have 
fiometimes  neither  skirts  nor  salbands,  but  pass 
into  the  rock  itself,  which  in  that  case  is  ofiea  ■ 
somewhat  decomposed.  Werner  says,  that  tfai» 
particularly  happens  when  veins,-  loaded  yn& 
quartz  and  hornblende,  occur  tn  a  quartzy  gneiss; 
and  sometimes  only  in  particular  paits^  while  the 
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Others  are  divided  from  the  rock  by  the  salband, 
or  by  the  besteg  of  clay.    The  ore  passing  into 
,the  chinks  of  the  rock,  sometimes  for  a  few  inches^ 
never  more  than  a  yard,  is  always  in  a  leafy  or 
superficial  form.     In  different  mining  districts  of 
Germany,  several  silver  ores  are  wrought  in  the 
'  decomposed  gneiss  of  the  rock  adjacent  to  the 
salbands  of  the  mine ;  and  at  Kongsberg  in  Nor- 
way, native  silver  appears  in  gneiss,  mica-slate, 
and  hornblende.     Copper,  galena,  and  even  tin, 
^  .sometimes  assume  the  same  appearance. 
f ';    Sometimes  fragments  of  the  rock  have  dropped 
^  ^to  the  vein,  and  been  enveloped  in  its  substance. 
But  Werner  seems  to  elude  a  great  difficulty,  the 
[  similar  appearance  of  masses  of  mineral,  by  the 
i^  Prench  called  poches  or  pockets,  which  have  been 
accidentally  discovered  at  detached  and  wide  in- 
tervals, in  the  solid  body  of  the  rock. 

*  It  must  not  be  conceived  that  all  veins  are  me-  stone  Teiii». 
talliferous.  Many,  on  the  contrary,  disappoint 
the  hopes  of  the  miner,  and  are  found  to  consist 
entirely  of  stone.  Werner  mentions  veins  of  gra- 
nite,  porphyry,  limestone,  basalt,  wacken,  and 
gninstein.  He  adds,  that  in  some  parts  of  Saxony 
veins  are  found  of  small-grained  granite,  in  a  rock 
of  mica-slate,  and  these  veins  are  traversed  and 
deranged  by  veins  of  silver,  which  proviBS  that  the 
granitic  veins  are  more  ancient.    In  other  distiicts 
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appear  toob  of  porphyry  and  of  tnq>,  or  banltia 
Veins  of  wacken  are  particularly  freqaent  in  till, 
metallic  mountains  of  Saxony ;  tbey  tnverse  al 
the  other  metallic  nans,  and  are  of  ooune  t^  ■ 
more  modem  formation.  Vems  of  gnUBtfte  tp> 
pear  near  Bautzen.  In  the  montitalns  of  SdHwe- 
berg  and  Hartrastcin,  there  are  veins  at  tHay-^Ut^ 
In  the  Pyrenees,  Duhamel  observed,  not  fiur  £nM 
Vetaior  the  peak  of  Oncet,  what  he  calls  a  bed  of  |pan)(4 
about  nine  inches  thick,  endosed  bctweeu  two  bcil 
of  trap,  which  were  tbenuelves  endttted  hetiwH 
two  beds  of  limestone.  "  We  observed  that  tbe 
inferior  bed  of  trap  disappeared,  tenninating  in 
the  form  of  a  wedge,  so  that  the  panite  after- 
wards reposed  on  the  limestone.  We  also  ob- 
served that  the  latter  is  often  penetrated  by  threads 
of  granite  which  appear  on  its  suriace,  in  tbe  zig* 
zag  form ;  and  the  granite  also  assumes  tbe  ibrB 
of  nodules,  being  in  all  these  circumstances  firmly 
adherent  to  the  rock,  which  supports  or  endoaa 
it,  fonning  with  it  a  continuous  body ;  and  there 
is  every  reason  to  believe  that  it  never  penetrateJ 
to  much  depth.  This  granite  is  in  a  great  pvt 
composed  of  plates  of  felspar,  more  or  less  nfflH 
gled  witli  crystals  of  black  schorl.  The  mica  and 
the  quartz  are  thinly  scattered.  The  same  di*- 
trict  offered  another  phenomenon :  we  perceived 
many  real  vehu  of  granite,  about  an  inch  id 
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':'   tiiicknesS;  traversihg  diametrically  the  mass  of  the 
\  rock."* 

^        It  appears,  from  the  conclusion,  that  the  Pic  du 
)^   MQdi,  the  chief  object  of  these  observations,  is  en- 
;    tirely  composed  of  primitive  rocks,  in  distinct  and 
'    continued  beds,  or  properly  arrects,  inclined  from 
60  to  SO"" ;  the  superior  beds,  immediately  cover- 
ing the  limestone,  being  gneiss  and  garnet-rock ; 
above  which  are  numerous  alternating  beds  or 
arrects  of  limestone,  trap,  and  sometimes  of  gra- 
"aite.    The  disposition  of  the  trap  is  remarkable, 
as  it  often  affects,  between  two  level  beds  of  lime« 
P.  stone,  folds  either  single  or  multiplied,  and  of  the 
^^  atmgest  appearance.    The  granite  of  the  supe* 
^  irior  beds  or  arrects  presents  many  features,  as  a 
*-'  nein,  as  a  bed,  and  as  a  constituent  part  of  many 
calcareous  rocks ;  but,  in  the  latter  case,  it  is  only 
fomid  on  the  surface,  as  if  it  had  been  deposited 
jKxm  after  the  compaction  of  the  calcareous  mole* 
.  caks. 

Veins  of  granite,  composed  of  quartz,  felspar, 

and  white  mica,  have  also  been  observed  by  fies« 

•an,  in  the  Limosin,  in  a  clay  slate.    They  are  on 

.    m  jdain  which  has  been  tilled ;  and  he  observed  no 

(pmitic  rock  in  the  neighbourhood.    This  granite 

'    ja  m  very  large  and  irregular  grains;  a  circuooh 

^  Joar*  dci  Mtna,  ir.  75U  7^1* 
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stance  also  remarked  by  Dolomieu,  who  says  that 
such  granites  differ  from  those  of  the  mountains^ 
as  the  grains  are  larger,  the  substances  less  inter- 
woven and  coherent,  while  each  has  a  greater  ten* 
dency  to   regular  crystallisation.     But,   on  the 
other  hand,  Charpentier  observed,  in  various  parts 
of  Saxony,  veins  of  granite  in  mountains  of  gndss  ; 
the  granite  consisting  of  white  quartz  in  very  small 
grains,  mica  in  fine  particles,  while  the  felspar  was 
scarcely  distinguishable  firom  the  quartz*. 
Slips.  The  slips  or  dykes  found  in  coal  mines,  may 

also  be  classed  among  the  veins  of  stone.  Tbey 
chiefly  consist,  as  already  mentioned,  of  basaltin 
and  basalton,  clay-rock,  and  argillaceous  sand- 
stone. 

But  the  denomination  of  veinstones  has  been 
more  strictly  confined  to  the  substances  found  in 
metallic  veins,  which,  fi-om  their  confined  nature, 
perhaps  more  properly  belong  to  lithology ;  whence 
only  a  few  observations  are  here  offered,  by  way 
of  supplement  to  a  treatise  on  rocks;  as  they 
often  perplex  the  learner,  and  sometimes  even  the 
adept,  by  combinations  which  do  not  occur  in 
mountain  masses.  A  short  account  of  these  vein- 
stones, given  by  an  honest  practical  miner,  may 
^w^J  ^^^  ^^  unacceptable.     "  What  I  call  veinstone, 


•  lb.  No.  1(5,  p.  22. 
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is  a  compound  mineral  concretion  of  various  co- 
lours, appearances,  and  degrees  of  hardness,  and 
not  unfrequently  of  various  colours  in  th«  same 
mass,  though  white  often  prevails.  This  com- 
pounded stony  concretion  is  called  by  miners  a 
rider,  perhaps  from  its  riding  the  vein,  or  sepa- 
rating it  longitudinally  into  two  or  more  divisions. 
This  mineral  stone  is  hard  and  heavy,  sometimes 
compact  and  solid,  but  frequently  cracked  and 
cavernous,  rising  in  irregular  and  mishapen  masses, 
and  generally  exceeding  hard.  A  rider  frequent- 
ly contains  a  variety  of  different  substances  or 
ppecies,  as  well  as  different  colours,  in  the  same  mass, 
such  as  spar,  quartz,  fragments  of  the  rocks  near 
the  vein,  sometimes  pyrites,  and  often  ore  in  grains 
and  flowers,  and  sometimes  different  ores,  as  lead, 
copper,  8cc.  in  the  same  mass,  and  all  these  strong- 
ly, coagulated  or  concreted  together  by  a  whitish  or 
a  brownish- white  substance,  resembling  quartz  and 
agate,  which  seems  to  have  enveloped  the  several 
articles  in  the  composition  when  the  whole  was  in 
a  fluid  state.  I  call  this  veinstone,  as  I  think  the 
term  should  be  the  most  intelligible  to  naturalists, 
It  being  always  found  in  veins,  upon  the  super- 
ficies of  them,  and  in  fragments  and  masses  lying 
about  upon  the  face  of  the  ground,  which  have 
slidden,  or  been  forced  off,  the  superficies  of  veins. 
But  the  veinstone  does  not  always  contain  so  great 


a  varied  in  its  cmnposiliQii.  It  is  often  pntll 
white,  and  appears  like  a  quartsy  coDcretion  of  ■ 
porous,  or  rather  a  cavenious  texture;  and  theift* 
vde  of  the  caverns,  tlxni^  bdibII,  frequency  coo- 
tains  a  brownish  femi^notu  soft  soil  cS  a  toui^ 
'  appearance ;  and  sometimes  the  insides  of  dicaa 
(mall  caverns  are  findy  lined  with  ffeat  "^irfifii 
d  pointed  at  prismalical  crystala,  genertUy  «»•' 
ceeding  beautiiul,  and  sparkling  like  *<^T!THinilf. 
But  all  tibe  Teinstooes,  or  riders,  are  ootwhitBBcr 
wlutish.  In  many  places  they  are  of  ahrowt^w 
a  reddish-brown,  and  sereral  other  colQiin;--MI 
the  whitish  colour  most  commonly  prevails. 
Strong  wide  veins  often  contain  a  large  rib  of  this 
veinstone  betwixt  the  sides,  several  feet  tluck ;  but 
in  all  degrees  of  thickness,  from  a  few  inches  up 
to  several  feet,  1  have  seen  strong  bold  veins  carry 
such  a  rib  or  body  of  this  stone  as  to  appear  in  a 
ridge  above  the  surface  of  the  ground  a  great  way, 
the  superficies  of  the  native  rock  being  withered^ 
and  wasted  away  from  both  sides  of  it"* 

Ttiis  description  clearly  applies  to  quartz :  sod 
be  afterwards  proceeds  to  mention  that  the  dnef 
spars,  found  in  mineral  veins,  are  the  calcareous 
and  cauk-spar,  since  called  barytes.  The  soft 
mineral  soils  found  in  veins,  are  a  white,  or  whitish 

*  WiUiam^  Mia.  King.  I S84. 
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bole;  a  red  unctuous  ferruginous  clay ;  witfaoliier 
'  kinds  and  colours,  especially  that  called  gar  by  Gqc 
tbe  Germans,  of  various  tints  of  brown,  and  re* 
lembling  rappee,  and  sometimes  Spanish  snu£ 
Hie  peach  of  the  Cornish  miners^  chlorite,  or 
green  bole^  is  also  frequent. 

From  the  account  which  Williams  gives  of  the  R^er. 
rider ^  in  the  very  imperfiBct  mineralogical  language 
of  that  period,  it  would  appear  that  he  means  to 
indicate  a  vein  of  ferruginous  quartz,  generally  ' 
found  to  accompany  metallic  ores.  By  his  de* 
\l'  acription  it  is  very  rough  and  irregular,  and  full 
I  of  little  cavities,  containing  a  ferruginous  powder 
Z  }ilce  snuff.  The  whitest  parts  have  some  resem- 
blance to  what  is  called  a  bur-stoney  chiefly  used 
lor  mill-stones,  their  irregular  surfece  serving  the 
IMurpose  of  trituration:  but  the  rider  generally 
ecotains  heterogenous  substances,  as  ores,  pyrites, 
l|iar,  fluor,  &c.*  It  seems  often  to  approach 
keralite>  or  the  homstem  of  the  Germans,  which 
fometimes  even  forms  mountains,  replete  with 
•iLver  and  other  ores. 

It  would  seem  that  the  cavities  containing  druses 
«f  amall  crystals,  chiefly  occur  in  the  purer  poiv 
lioas  of  the  rock ;  and  hb  account  of  this  beautiful 
land  €f  veinstones  merits  transcription. 


*'  Most  of  the  mineral  spars  are  freqoently 
found  shot  into  prismatical,  cubic  hexagonals,  or 
otlier  figures.  These  figured  crystals  are  gene- 
rally transparent,  and  very  beautiful.  Uia  a  great 
curiosity  to  behold  the  inside  of  some  of  the  large 
cavities  in  which  they  are  formed.  These  open 
caverns  are  frequently  met  with  in  hard  imneral 
veins,  and  they  are  generally  called  by  miners 
lochs,  or  loch  holes. 

"  The  miners  know  nothmg  of  these  cavernous 
vacuities  until  they  strike  into  them,  as  they  ad- 
vance in  working ;  and  they  are  of  various,  dimen- 
sions, from  the  bigness  of  a  nut,  up  to  room 
enough  for  three  or  four  men  to  turn  themselves  in 
them. 

"  The  magnitude  of  these  caverns  is  genenllj 
in  some  proportion  to  the  capacity  of  the  vdos  ia 
which  they  are  fmmd ;  and  the  insides  of  then 
fi«quent1y  exhibit  all  the  variety,  beauty,  and 
splendour  of  the  most  curious  grotto-work. 

"  There  is  commonly  a  bard  concreted  iUAj 
crust,  called  druse,  adhering  to  the  inside  of  the 
cavity ;  out  of  which,  as  out  of  a  root,  an  innu- 
merable multitude  of  short  prismatical  crystdi 
are  shot,  which  sparkle  like  a  thousand  diamondt 
with  the  candle,  or  when  brought  up  to  the  soiL 
fietween  these  clusters  of  mock' diamonds,  add 
sticking  to  them  pronuKuously,  there  are  ofta 


ore,  pyrites,  and  spar,  shot  also  into  prismatieal, 
cubic,  and  other  figures ;  and  besides  these,  cius* 
ters  of  grotesque  figures  which  grow  out  of  one 
another,  and  are  as  it  were  piled  upon  one  an-* 
other.  The  whole  inside  of  the  cavern  is  some-* 
times  most  magnificently  adorned  with  the  most 
wildly  grotesque  figures,  which  grow  upon  and 
branch  out  of  one  another,  in  a  manner  not  to 
be  described ;  and  with  all  the  gay  and  splendid 
colours  of  polished  gold,  of  the  rainbow,  and  of 
the  peacock's  tail,  and  all  these  blended  together, 
and  the  masses  reflecting  all  the  beauty  of  ^uch  an 
assemblage  of  gaudy  colours.  But  it  may  be  re- 
marked, that  these  caverns  are  never  so  magnifi- 
cent and  glorious  but  when  there  is  less  or  more 
of  yellow  copper  ore,  or  of  the  pyrites  in  them ; 
as  these  ores  are  found  to  produce,  in  hard  veins, 
the  most  beautifiil  colours  in  the  world.  An  emi- 
nent instance,  in  proof  of  this  assertion,  is  to  be 
seen  in  the  copper  veins  in  the  parish  of  Colvend, 
in  Galloway. 

"  These  mineral  loughs,  or  caverns,  are  the 
great  source  of  materials  for  grotto  work ;  and  the       ^ 
specimens  collected  from  the  mines  are  generally 
the  most  showy  dazzling  articles  in  the  whole  ar* 
rangement  of  the  splenddd  grotto.''* 

m 

•  Wai.  i.  188. 

VOL.  II.  a  p 


4» 


avmmmMT* 


From  the  plain  details  of  this  hoaest  miner,  it 
also  appears  that  the  rider  often  arises  like  a  wall 
in  the  middle  of  the  vein,  the  ore  being  found  on 
either  aide;  while  aometimea,  on  the  contncy, 
the  ore  is  m  the  nuddle»  and  the  rider  on.  each 
>■  side ;  or,  to  use  the  mining  language,  tiu  iMMger 
and  leger^  the  hanging  or  wpper  side^  and  thi 
hading  or  lower  side ;  for  the  ItatUf  slope,  or  mcfr 
nation  of  the  vein  is  chiefiy  estimated  l^  nnnoi 
from  the  lower  side,  while  the  dutiefuns  is  bylha 
called  the  bearing  of  the  v&n.  Hie  baclc  of  te 
vein  is  also  called  the  basset.  What  the  G«rmens 
call  the  besteg,  is  described  by  Williams  as  a  thia 
seam  of  clay,  by  the  miners  called  a  sleeking^ 
He  has  observed  two  rich  veins  of  lead-oie,  on 
the  sides  of  a  rider  of  whinstone  or  basalt. '  Some 
veins  have  little  or  no  rider,  but  only  we  and 
spar*. 

Another  substance,  not  uncommon  ia  veins,  is 
a  diamictonic  combination  of  silex  and  iron;  for 
there  are  few  mines  in  which  iron  does  not  accom- 
pany the  other  metals. 

This  silex  must,  according  to  the  doctrine  of 
Werner,  be  often  of  recent  formation.  But  stti- 
lactites  of  silex  may  be  said  to  be  daily  formed  ia 
the  deepest  gallery  of  the  mines  of  Cremnitz;  and 

•  lb.  869,  «76, 30J,  « 1, 377, 370.  * 
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are  remarkable,  when  they  have  attained  several 
inches  of  length,  by  their  extreme  flexibility,  while 
calcareous  stalactites  are  broken  with  the  slightest 
effort*.  In  his  account  of  his  own  cabinet,  Trebra- 
mentions  that,  m  1782,  a  peasant  digging  his  gar<* 
den  in  the  village  of  Seppenrode,  dependent  on 
the  bishopric  of  Munstcr,  found  a  grey  flint,  about 
nine  inches  in  length  by  four  in  breadth,  having^ 
nothing  particular  in  its  exterior  appearance;  but 
having  broke  it  for  his  tinder-box,  he  found  within' 
a  cylindrical  cavity,  containing  twenty  little  pieces 
of  silver,  which  appeared  to  have  been  tied  with  a' 
thread,  of  which  some  vestiges  were  apparent 
The  cavity  was  exactly  moulded  on  this  little  pile 
of  coins^  and  the  inside  was  black ;  but  the  most' 
surprising  circumstance  is,  that  the  most  ancitot 
of  these  coins  are  only  of  the  sixteenth  century. - 
Trebra's  cabinet  contained  a  piece  of  this  flint,- 
and  one  of  the  coins  presented  to  him  by  Prince^ 
Gallitzin,  with  an  authentic  certificate  of  the  cir^' 
Gamstances .  above-mentionedf .  Mr.  Kjrwan  hta* 
another  example  of  coins  found  in  flint:|:. 
In  hb  large  work  on  the  interior  of  mountains^ 

•  .*  Joorn.  des  Mines^  No.  83,  p.  76. 
"'f  Ibid.  p.  75« 

X  Geol.  Ess.  447,  where  he  briefly  quotes  Schneider^  Top.  Miii» 
114,  for  126  silver  coins  foond  in  flints  at  Grinoc  in  Denmark,  and 
«a  iron  nail  at  Potsdadi* 
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Trebra  had  before  stated  a  fact  more  applicable  to 
the  present  subject,  and  observed  by  hunself  in  the 
mine  called  Dreyweiber,  in  the  district  of  Marien- 
berg.     In  1777,  on  enlarging  and  opening  that 
mine,  which  had  been  under  water  for  two  hun- 
dred years,  four  standard  posts  were  found,  form- 
ing part  of  the  fabric  of  an  ancient  pit    Tlie 
lower  ends  of  these  posts  were  buried  in  a  new 
vein,  consisting  of  barytes,  of  a  flesh  colour,  and 
of  gneeni  fluor.     Moreover,  the  extremities  of  these 
pieces  of  wood  were  covered  with  a  black  and 
brown  ferruginous  matter,  containing  much  vitre- 
ous silver  ore,  and  native  silver  in  extr^ndy  thin 
leaves^.     From  these  and  other  examples,  it  wuj 
be  inferred  that  substances,  reputed  the  most' 
primeval,  are  in  fact  daily  produced  by  nature ; 
and  that  the  same  Power  which  has  impressed 
such  wonderful  and  perpetual  motion  on  the  pla- 
netary bodies,  also  animates,  so  to  speak,  their 
interior ;  where  to  suppose  absolute  death  and  in- 
ertion,  would  be  to  contradict  all  the  other  pheno- 
mena. 

Age  of  vein.       According  to  Werner,  the  most  ancient  veins 

•tonef.      present  felspar,  schorl,  topaz,  and  beryl.     Those 

which  yield  grey  and  green  mica,  are  also  very 

ancient ;  while  the  calcareous  stones  appear  more 


*  Jour,  des  Mincff  r.  791* 
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modern ;  appatite  and  some  fluors  being  the  oldest 
of  this  description.     Barytes  seems  one  of  the 

t 

newest  substances  which  appear  in  veins.  Quartz, 
if  not  the  most  ancient,  appears  to  be  of  all  ages ; 
while  wacken  and  basalt  seem  to  be  recent.  Trebra 
has  observed,  that  certain  gangart^  seem  more 
jgenerally  to  be  found  in  certain  kinds  of  rock. 
Quartz  and  barytes  are  more  frequently  found  in 
granite,  than  calc^eous  spar.  Porphyry  also 
contains  much  quartz,  little  barytes,  still  less  cal- 
careous spar,  and  almost  never  fluor;  but  there 
are  gangarts  of  chalcedony  and  jasper,  which  are 
seldom  found  in  granite  and  gneiss.  In  argilla- 
ceous mountains  the  prevailing  gangart  is  calca-* 
reous  spar,  while  barytes  and  quartz  are  rare.  In 
calcareous  mountains  quartz  seldom  occurs,  while 
calcareous  spar,  barytes,  and  fluor,  are  abundant 

In  the  mines  of  Giromagny,  in  Alsace,  the 
chief  gangarts  are  quartz,  trap,  fluor;  the  rock 
"being  ahnost  universally  what  was  called  petro«- 
ftilex,  more  probably  homstein  than  felsite.  The 
direction  of  the  vems  is  very  various ;  and  those 
that  are  north  and  south  sometimes  have  their 
inclination  to  the  east,  sometimes  to  the  west*. 
Among  veinstones  must  also  be  reckoned  bridas, 
composed  of  fragments  of  the  mass  of  the  veins, 

*  See  the  table,  Joym.  des  Mines,  ir.  891. 
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and  alleged  by  Werner,  among  his  argiiiiient^ 
that  the  veins  were  fflled  from  above.  Such  is  a 
brida,  consisting  oClktle  firajpnents  of  baiytes  in 
a  cement  of  Uuish  grey  flucnr.  But  he  particular- 
fy  instances  the  cdebrated  bricia  of  agate,  finmd 
at  Schlotwitz  near  KunarsdorJST.  This  singular 
and  beautiful  stone  consists  of  largie.  and  smaO 
fragments  of  a  fine  ribon  agate,  which  fimns  t 
powerful  vem  in  that  spot;  the  fragments  being 
jobed  by  a  cement  of  amethyst  and  quartz.  In 
the  polished  specimens  there  are  fragments^  df 
which  the  parts  correspond  so  exactly,  that  it  k 
evident  that  they  must  have  dropped  fitxn  the 
same  portion  of  the  vem. 

Among  singular  veinstones  may  also  be  classed 
Febbtai.  pebbles.  Werner  mentions  that  a  vein  of  pebbles 
of  gneiss,  fourteen  inches  in  thickness,  was  found 
at  the  depth  of  180  fathoms.  In  Hessia,  a  vein 
of  cobalt,  almost  vertical,  was  traversed  by  an- 
other vein  consisting  almost  entirely  of  sand  and 
gravel.  At  Chalanches  in  Dauphiny,  several 
veins  are  entirely  filled  with  rolled  pebbles.  But 
one  of  the  most  remarkfible  examples  is  reported 
by  M.  Duhamel,  in  his  Subterranean  Geometiy. 
The  principal  vein  of  the  mine  of  lead  containiqg 
silver,  at  Huelgoat  in  Lower  Brittany,  is  accco- 
panied,  as  well  on  the  roof  as  on  the  sole,  with 
or  twelve  feet  m  thickness  of  rolled  stones  or 
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pebbles,  of  various  sizes,  either  round  or  oblong; 
the  greatest  number  being  of  quartz,  like  those 
found  on  tiie  shores  of  the  sea,  and  in  the  beds  of 
rivers ;  while  the  intervals  are  filled  with  a  white 
earth,  sometimes  ochry.    The  works  are  500  feet 
under  the  mountain,  and  the  inclination  of  the 
vem  is  from  60  to  70  degreed.    Duhamel  adds, 
that  the  disposition  of  the  vein  admits  no  doobt 
that  it  has  been  formed  after  the  banks  of  pebbles, 
which  serve  it  as  walls :  and  that  it  may  be  in* 
ferred  that  the  two  banks  of  pebbles  were  at  first 
wilted,  and  afterwards  rent  and  filled  with  Ais 
vein.    But  may  it  not  be  simply  a  pudding-stDoe^ 
of  which  the  cement  is  decomposed,  a  ommnoo 
efiect  of  metallic  vein^  ?   Nor  is  it  wholly  meoo* 
cdvable  that  the  vast  receptacle  of  snbterraneaa 
waters,  kno^vn  to  exist  in  many  parts  of  the  dobe, 
may  contain  extensive  beds  of  pebbles,  which 
may  be  forced  into  any  cavities  by  the  protti^MB 
power  of  earthquakes,  or  other  phenomena,  oeea- 
atoned  by  the  extreme  force  of  steam,  vapoor^., 
and  gases. 

Among  the  most  remarkable  veinstones  mast 
also  be  classed  petrifiictions,  whidi  have  unex- 

•  DaQb.TheQricdcWenw,«3.    Nm  CiMimHr  in  Scodtf^^ 
oreitfoandinpiid£ii|^«IODe.    WOLLdM. 


pectedly  b«ieD  fbond  at  great  depthf.  BoVft 
assures  us  ttmt  petrified  poqutes  (a  kind  of  mol-  '> 
lusk),  bave  been  repeatetfly  ibund  in  a  niDe  §$ 
Hungary,  at  the  dq}th  of  89  fiitboms,  or  594Aet  ^ 
Fichtel  has  also  observed,  in  bis  work  oo  the  Gn^ 
pathian  mountains,  that  in  the'  nunes  of  Hnnnn 
bas  been  fiaund  aiiin^teasUrgsasa  na^tliep^ 
rallel  leaves  containing  a  litde  ball  flnriiaaad  m 
tbe  interior,  the  substance  bdng  now  spatfaoieiniv 
of  a  deep  brown;  and  it  rests  on  crystalliifli 
quartz,  covering  the  decomposed  parpbyijt  calkd 
saxum  metaUifenim  by  Bom,  and  here  it^ed 
boraite,  in  honour  of  that  great  mineralogisL 
There  was  also  found  a  bivalve  shell,  of  the  size  of 
a  filbert,  likewise  placed  on  quartz  and  bomite. 
Tbe  two  valves  were  separated  from  each  other, 
but  entire.  Fichtel  adds,  that  he  has  in  his  pos- 
session a  cochlite,  or  sea-snail,  found  in  a  vein  t^ 
gold  in  Transilvania*.  Might  not  even  thew 
relics  arise  from  subterranean  waters  ? 

Finally,  among  veinstones  may  also  be  dassed 
those  decomposed  rocks,  generally  occurring  in 
the  proximity  of  metallic  veins,  and  which  having 
a  more  immediate  relation  to  the  present  mtk, 
must  be  treated  with  some  detail. 

*  Werner.  TtKoric,  sg,  SW. 
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Werner  has  informed  us  that,  in  many  vans, 
the  rock  on  both  sides,  or,  in  the  miners'  lan- 
guage, the  roof  and  the  sole^  the  hanger  and  the 
Uger^  is  altered  and  decomposed.    Thb  |u:cident 
chiefly  takes  place  in  mountains  of  granitel,  gneiss, 
mica  slate,  common  slate,  and  porphyry.    But 
this  decomposition  seldom  extends  to  more  than 
one  of  the  constituent  elements  of  the  rock ;  for 
the  quartz  remains  entire;  while  commonly  the 
felspar,  often  the  mica,  and  very  often  the  horn- 
blende, are  decayed ;  the  potash  of  the  one,  and 
the  iron  of  the  others,  being  very  liable  to  decom^ 
position.     This  alteration  sometimes  extends  a 
cmisiderable  way,  even  a  fathom;  and  b  not 
always  apparent  along  the  vein,  but  chiefly  in 
those  parts  where  the  mineral  abounds  with  sul- 
phur.    In  the  pursuit  of  a  barren  vein,  when  this 
decomposition  begHis  to  appear,  it  may  be  con- 
cluded that  ore  is  not  far  distant 

This  change  Werner  ascribes  to  acids  in  the 
dissolution  that  formed  the  vein;  and  supposes 
that  the  felspar  is  changed  into  kaolin,  or  white 
day,  by  the  carbonic  acid ;  and  he  gives  examples 
of  gnebs  and  granite  thus  decomposed.  He  also 
supposes  that  the  sulphuric  acid  may  afiect  the 
mica  and  hornblende,  and  convert  them  into  that 
g^reen  bole  or  lithomarga,  which  was  orig^ially 
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called  gneiss  by  the  Saxon  miners,  before  the 
term  was  transferred  to  the  entire  rock  now  w 
denominated. 

Daubuisson,  in  his  able  translation  of  Werner's 
work  on  Veins,  has  given  two  remarkable  exam- 
ples of  the  decomposition  of  granite,  whidi  may 
best  be  explained  in  his  own  words"^. 

^^  Near  Bautzen,  in  Lusatia,  in  a  hoUow  way, 
there  is  a  cut  made  into  a  gramtic  soil,  which  is  a 
mere  assemblage  of  balls  of  granite,  mostly  a 
fathom  in  diameter ;  while  the  interstices  are  of  a 
granite,  decomposed  to  such  a  degree  that  the 
spot  resembles  a  gravel-pit     The  balls  are  cover- 
ed with  envelopes,  consisting  of  many  layers  of 
granite,  also  falling  into  decay.     I  observed  one 
ball  which  had  thirteen  of  these  envelopes,  each 
nearly  an  inch  in  thickness,  and  the  more  decom- 
posed as  they  were  distant  from  the  kernel    A 
ball  detached  from  the  mountain,  having  split  in 
the  middle,  afforded  me  an  opportunity  of  observ- 
ing the  nature  and  structure  of  that  kernel,  which 
consists  of  a  fair  solid  granite,  of  a  hardness  and 
freshness  of  colour,  demonstrating  that  it  has  suf- 
fered no  alteration ;  nor  does  it  present  any  fis- 
sure, nor  any  lineament  of  a  structure  in  concen- 

•  Thcoric,  148. 


TBiyiTOllBt.  55/ 

trie  layers.  For  these  circumstances  I  shall  thus  ^ 
account  The  granitic  rock  being  divided  into 
masses  by  horizontal  and  vertical  fissures^  as  most 
granites  are,  the  decomposition  arising  from  the 
atmosphere  would  first  affect  the  angles  and  sides, 
and  reduce  them  into  that  kind  of  gravel  of  which 
we  have  spoken,  while  the  masses  of  course  as*r 
sufne  the  form  of  balls.  The  decomposition; 
^terwards  penetratmg  gradually  into  their  interior^ 
would  successively  relax  the  tissue,  and  thus  form 
concentric  layers;  while  the  inmost  part  would 
continue  to  preserve  its  solidity,  thus  forming  the 
kernel.  One  of  the  effects  of  the  decomposition 
has  been  the  oxydation  of  the  iron  in  the  felspar^ 
whence  the  red  colour  of  the  gravel,  of  the  con- 
Centric  layers,  and  all  the  decayed  parts ;  while, 
in  the  kernel,  the  felspar  is  of  a  very  fresh  bluish 
white.  This  oxydation  of  iron,  by  the  common 
influence  of  the  atmosphere,  is  the  cause  of  several 
appearances  in  rocks,  particularly  the  sandstones. 
In  one  of  the  b^^s,  which  was  on  the  surface  of 
the  earth,  the  upper  hemisphere  of  layers  wa3  en«> 
tirely  wanting,  the  fresh  find  solid  kernel  being 
displayed ;  while  beneath  it  was  enveloped  by  the 
lower  hemisphere  of  decomposed  layers,  the  upper 
having  been  carried  away  by  the  winds,  rains, 
and  other  meteoric  influences.     I  report  thb  &ct 


as  leading  to  the^remaric,  tiut  although,  certafa 
masses,  peaks,  Todks,. ftc^irhicfa  we  see  bar^ 
always  present  averj  hard  substance^  seemii^  to 
defy  all  deconqwsidtm ;  it  u  nerertfaeless  sotgpct 
to  th6  destnictiTe  power -of.  time,  or  niore  atricdy 
speaking,  of  the.  elonents ;.  but  in  .proportion  a» 
the  particles  of  that  sur&ce  ue  thus  decompoeed, 
they  are  washed  away,  so  that  we  .have  always 
under  our  eyes  the  solid  part,  not  yet  a&cted  by 


"  The  second  example,  which  I  shall  stati^  ap- 
pears at  the  Seiffenwerk  of  Stembach,  near  Johan* 
georgeostadt  in  Saxony.  When  I  was  there,  and 
in  front  of  a  mountain  of  granite,  of  wluch  the 
surface  was  entirely  decomposed,  at  the  first 
glance  I  thought  it  was  a  mass  of  sand  <x  gravel ; 
but,  on  approaching,  I  perceived  that  the  grains  of 
quartz  had  the  same  colour  and  the  same  form  as 
in  the  granite  of  the  neighbourhood,  and  were  dis- 
posed in  the  same  manner,  but  in  a  felspar  com- 
pletely decomposed.  This  decgpiposition  pene- 
trated a  great  way  into  the  rock,  as  I  observed  in 
passing  into  a  gallery,  where  the  granite  did  not 
^pear  firm  till  at  the  depth  of  several  fathoms : 
^  and  I  am  persuaded  that  in  many  places  what  is 
regarded  as  gravel,  produced  by  ^luvion  and 
transference,  is  only  decomposed  granite  in  its 


▼■msTOMit.  589 

origiDal  situation ;  and  that  under  this  pretended 
gravel  would  be  found  the  solid  rock. 

"  I  shall  not  here  enlarge  on  the  destructive 
power  of  the  elements,  but  reserve  the  subject  for 
another  work;  where  I  shall  show,  by  a  series  of 
ibcts,  its  consequences  in  granites,  sandstones^' 
basalts,  and  almost  all  the  rocks.  I  shall  show; 
that  acting  constantly,  and  without  interruption, 
during  a  long  series  of  ages,  it  must  have  pro- 
duced very  great  effects  on  the  solid  crust  of  our 
globe ;  and  has  strongly  concurred  in  fashioning 
the  inequalities,  now  observed  on  its  surfiEure.  I 
shall  with  regret  be  obliged  to  combat  the  opinion 
of  Dolomieu ;  the  vivacity  of  whose  imagination 
could  not  bear  the  slow  and  uniform  progress^ 
which  experience  shows  to  be  that  of  nature.  He 
said  he  could^^not  believe  tiiat  a  rivulet  should 
have  scooped  dbt  large  valleys :  but  I  must  ob- 
serve that  nature  has  time  entirely  at  her  disposi- 
tion ;  and  that  a  finite  effect,  prbduced  an  infinite 
number  of  times,  is  an  effect  infinitely  great" 

It  is  hoped  ihitt  these  observations  will  be  suf- 
ficient  to  direct  the  student  of  nature  in  his  atten- 
tion to  veinstones,  which,  whether,  in  mountains 
or  in  cabinets,  have  often  been  confounded  with 
rocks.  In  the  latter,  particularly^  they  have  some- 
times led  mineralo^ts,  and  even  geologbtSi  to 


inexact  and  erroneous  inferences,  fiut,  ia  the 
rapid  advances  o£  the  science,  the  lamp  of  obser- 
wxtaoa  will  soon  dispel-  any  obscuri^ ;  and  when 
fiurts  shall  becomc/suffidenUy  numerous,  it  is  to 
be  hoped  that  stnne  future  Newton  may  arise,  ta 
dispel  the .  darkoess  and  confiision  which  stUl 
pverailin  many- parts  of  the  mineraj  kingHom. 
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No.  I.     On  the  ancient  Manner  of  carving  Granite* 

'ZoBOA,  p.  ]89>  et  seq. 
[See  the  translation^  Vol.  I.  p.  199.] 

XvELIjQUUM  est  dicere  •••...•  de  Barberino  obelisoo. 
Nempe  ad  eum  scalpendum  instmmenta  qusedam  adhibita 
videntiir  quorum  in  nrngms  Obetisds  nullum  deprehenditur 
▼estigium.    Quas  enim  lineae  sunt  rectae^  vel  ad  circuli  seg- 

4  mentum  curvatae^  non  acut6  incisaB  sunt,  neque  profundi- 
tatem  habent  equalem :  sed  fundus  concavus  est;  ipsi  sulci  in 
medid  su4  parte  profimdiores,  ad  extremitates  sensim  ex* 

- '  tenuantur,  donee  paulatim  evaneacant.    Nee  desinunt  puncto 
definito  in  eo  loco^  qui  terminus  est  rei  quam  rqpresentandam 
9ibi  sumserat  sculptor,  sed  exilior  pars  procurrit  extra  limites 
.   Sgurae. 

Unde  clarum  fit  cjusmodi  sulcos  non  factos  esse  stylo  nee 

""v  $myride  lamini  cultriformi  subacti,  sed  serra  aliqui  lunatd, 

3^ .  cui  subjiciebatur  smyns,  et  altemo  motu  incidebantur  sulcL 
Sed  in  rectis  lineis ;  ubi  vero  curvse  essent,  serr4  etiam  opus 
erat  curva.  Quoniam  vero  figures  incavita  te  eminentes  turgi- 
diores  sunt^  et  singuls  partes  aliqua  deformantur  globositate^ 
probabile  fit  eas  teretro  vel  tubo  fbrmatas  esse  smyridis  sub- 
aidio,  licet  ejus  instrumenti  vestigia  non  appareant,  figurarum 

I* ^eajperficie  fricando  expolita  .,.  •  .  . 

Universim  in  hujus  classb  operibus  tempus  lucri^sicere 
studuerunt  su*tifioes ;  et  serris,  tuctris,  atque  Mctione  efficere> 
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quse  in  magtiis  obellsds  coelo  focta  videntur,  vel  royride 

lamiaae  subjecU 

6.  Nostfates  ubi  gnmito  figuraui  aliquam  inudere  volunt, 

primo  loco  exemplar  ejus  tw:iunt,  i  feiri  Unuiia  subtili,  qui 

Buper  piano  saxo  applicato  sc  velut  agglulinata,  assumpU 
altra  lamioa,  brevi  cultro  simili,  ea  utuotur  id  Eulcum  du- 
cendum ;  ope  smyridis  circa  exemplar  supradiclum.  Sulco 
Butem  ad  certam  proAinditatem  impresso,  exemplar  auieruat, 
et  spatium  sulco  de6nitum,  acuto  scalpra  (mbbiaj  conuninuere 
uicipiunL  D^  malteolv  mucronato  (pungetlo)  toraut 
oggrediuntur  %unun  ....  quom  postea  malleulo  ktioR 
fmarleUinoJ  moUiorem  reddtint  et  Isviorem.  Quo  fecto  smy- 
ride  plumbo  subocta  tsTiguit.  Detn  exilicna  Bneamenta  par- 
tim  scalpru  ccelove  adjiciunt,  partiin  lamuoA  cuItrUbnai  et 
■myride.  Poatrcuu}  veto  omnia  cxpoliuut  anyiide  muiutiti 
uma  quam  tpoUri^lia  vocant. 

T.  Del  Roaao  veitigia  depreheodit  tentri  in  ObeOxo  HeJio- 
poliUmo  J  Deque  ^nc  hoc  instrumento  cfaaracte/e»  inddi  pos$a 
ia  taxo  granitico  cfiBteiidit :  sed  lfM]ui  videtw  de  re  jibi  dob 
intcllecti.  Nam  «ommuiui  teretri  {tcntran  id.  q.  tmpai^ 
anllui  unu  lit  in  eo  lapide,  com  fern  st  ipse  dvfair. 
Ahorum  vero  terttnn,  qood  talmt  eat  amem,  smyride  iIiiiiim 
gendM  dotinatur,  licet  comaoodum  tettnmMBtum,  tiiwn 
■ainimd  cit  DCCcMuiuiD  nee  niii  In  prafcndii  excs*i(ioaibai 
eo  uti  aoknt  noatiutes. 


No.  U.     lUvatratiota  of  the  ancient  Sfarbla. 

WuiTB.    Parian,  also  called  Lychmtet  and  tygdii- 
Byvuttiott. 


.  t 


AFPBMPl)!^.  g^ 

Pentelican.  ^  ^ 

Myliusian, 

Proconnesian.    Tomb  of  Mausolus*     Fitruv. 

JTuuian. 

Coralian  firom  the  river  Coralius  in  Phrygia }  also  called 
Sangarion,  from  the  river  Sangarus ;  resembling  ivoiy. 

Phoenician,  Tyrian«  or  Sidonian^  from  libanus;  used  in 
the  Temple  of  Solomon.    Josephns. 

Arabian.  Diodorus  says^  that  in  weight  and  whiteness  it 
exceeded  the  Parian. 

l^kicm^  grayish  white  (PdoooJmo);  also  dark  Ipt^iy. 

Conchites,  white  with  sheUs. 

Black.    From  Timams  in  Laconku 

**  Quldhre  Aomm  pw^it  Fhrjigiit  inain  toVamnAB, 
Taenaie  sive  tub>  sivc  Carytte  tuU." 

TVndL 

**  Quod  non  Taenuiit  domns  est  mOii  ftitu  coIamDit.** 

Thf  groen  was  from  Mount  Taygetus.    The  Crocivi  was 
fvobably  white^  a«  statues  wane  formed  of  it 
Lydum»    (Basanite.)* 

GaiEK.  Of  Mount  Taygetus  in  l4eo$iia,  which  cKtcnds 
ttirough  that  country  to  Arcadia:  (berde  pnticoj 

Mart. 
*'  £t  quod  viftnd  fcata  kvk  Bunms.** 

M ...HeicduiiLACoiiiim 

SaxaYusnt** 

Suuiu  Jip» 

•  The  stone  of  Alabanda  in  Cans,  bUck  inclining  to  porplcy  was  mahsd 
Mil  uaad  for  gfaw  (JUiaj),  to  coild  not  b«  a  Bsarble. 

2  qS 
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Proco[diH  de  Md.  annpaTGS  it  to  emenld. 
In  a  noted  puaage,  Sdooioi  thus  describes  the  cUef  nff- 
btcs  of  antiquity : 

"  ffic  kpa  fM  dt  qoinqnt  lock,  dm  qriaqn  miI«w«i 
Ahiopoi,  Fh•^d^  IMm  Pbtau,  L«d»». 


African  red,  Phrygian  spotted,  laconian  green,  I^riaa 
white,  Foenui  like  ivoiy. 

Carystitm,  green,  veined  and  spatted,  also  ailed  Euboean. 
As  it  was  spotted,  it  is  probably  the  verd  anliqw  longNixe,  of 
a  deep  sea-greea  with  little  red  and  black  spots.  It  was 
most  probably  a  serpentine,  for  amianthus  was  found  in  it,  oi 
is  clear  from  a  passage  of  Plutarch. 

"  In  some  countries  we  see  lakes  and  whole  riv^s,  and  sot 
a  few  fountains  and  fprings  of  hot  waters,  have  sometimes 
biled  and  been  entirely  lost ;  and  at  othera,  have  fled  and 
absconded  themselves,  being  hidden  and  concealed  under  the 
earth ;  but  perhaps,  some  years  after,  do  appear  again  in  the 
same  place,  or  else  run  bard  hy.  And  so  of  metal  mines, 
some  liave  been  quite  exhausted,  as  the  alver  ones  shout 
Attica  ;  and  the  same  has  happened  to  the  veins  of  brass  an 
in  Ettboea,  ot  which  the  beet  blades  were  made,  and  hardeacd 
in  coUl  water,  as  the  poet  MtehyUu  tells  us, 

'  Taking  hii  luxird  a  Tig\t  Eulxwui  tWc.' 

"  'Tis  not  long  since  the  quajry  of  Cmyitui  has  cessed  ta 


# 


APPBVDIX.  597 


yield  a  certain  soft  stone^  which  was  wont  to  be  drawn  into  a 
fine  thread  -,  for  I  suppose  some  here  have  seen  towels^  net- 
workj  and  qaoi&  woven  of  that  thread  which  could  not  be 
burnt ;  but  when  they  weve  soiled  with  using,  people  flung 
them  into  the  fire,  and  took  them  thence  white  and  clean, 
the  fire  only  purifying  them.  But  all  this  is  vanished,  and 
there  is  nothing  but  some  few  fibres,  or  hairy  threads,  lying 
up  and  down  scatteringly  in  the  grain  of  the  stones,  to  be 
seen  now  in  the  quarry.*'* 
Atracian,  £rom  Atrax,  a  town  on  the  river  Peneus,  not  hr 
.  from  the  celebrated  vale  of  Tempe,  in  Thessaly,  whence  it 
was  also  called  Thessalium* 

The  ancients  included  all  the  rocks  used  in  sculpture  or 
architecture  under  the  name  of  marbles;  but  the  verde  anHco, 
which  is  really  a  serpentine  marble,  is  mentioned  by  so  many 
ancient  writers  as  the  most  cheerful  of  all,  with  veina  of  w 
grassy  appearance  winding  in  a  spiral  manner,  and  present- 
ing white  parts  when  polished,  that  no  reasonable  doubt  can 
be  entertained  of  its  being  the  Laconian  sort. 

Paul  Silentiarius,  in  the  sixth  century,  wrote  a  poem,  in 
which  he  describes  the  decorations  of  the  &mou8  church  of 
St  Sophia,  then  erected  by  the  Emperor  Justinian  at  Con* 
atantinople.  The  subject  led  him  to  a  minute  description  of 
the  most  celebrated  ancient  marbles ;  and  that  of  the  Atra- 
dan,  contained  in  six  lines,  may  be  thus  literally  translated. 
'*  Whatever  the  Atracian  land  produces  in  the  plains,  not  in 
the  high  mountains  as  the  other  rocks,  in  some  parts  of  a 
light  green  not  far  from  the  colour  of  the  emerald,  in  others 
proceeding  to  a  deep  and  full  green.  There  is  also  something 
like  snow  added  to  a  black  splendour ;  all  which  concur  to 
form  one  beautiful  whole.'*  From  other  passages  of  ancient 
i^piters,  it  appears  that  this  stone  is  described  in  the  mass,  as 
being  of  a  l^ek  green  j  whereas  the  Laconian  is  mentioned  as 
* 

*  Platarch's  Mural  Treatises,  iv.  54.  Toornefort,  Travels,  i.  176,  nen« 
tjons  amianthus  from  Carystm,  as  being  now  an  infierior  kind,  imposed  (MV  th« 
jisooram  as  plumose  alum. 


vro^  wiw  cwmf  OT  te&dfef  nras  op  ^^fMk  ^wbh  wttttt^ 
tions  can  sctreely  be  man  j&My  wf^iad  tiMn  ta  vAtt  Im 
been  ciUed  great  pwpfcjffy,  Ae  titonwWa  eflUta  of  ntay 
unfern  anthon,  the  hue  being  of  k  leek  grew,  wfaOe  tbe 
eryat&b  of  Mspw  ^rflBCh  the  emenU  colow;  wd  h  b 
often  flpotted  with  white  ftnd  blade  chakedowh  mmI  ta  oAfr 
instancea  «^h  wbtte  felspar  and  blMck  BidniM.  TUt  facMd- 
(tal  stone  teans  to  bam  been  discDrered  after  tks  eipire  m> 
traiuferred  to  CoostantiDople ;  Ibr  It  wcnpaJ  tlift  MnriMt 
J  ^mba,  and  eontlnueB  to  be  edcbmted  fran  tte  Una  of 

JustJniaii,  and  Uttt'  of  Ihninu  the  Hncedonlna,  to  ttet  of 
Eustathius  in  the  eleraith  centarf,  iito  mutlom  it,  fai  tte 
k»e  Atory  of  bmene,  m  quite  diMlntt  frmn  the  »**—<■*  It 
nas  been  gcDerainf  auppoacd  to  be  front  Egrptf  ost  ii  MH 
•pecifled  in  any  of  the  recent  ikacriptfons  n  being  ftoad 
in  that  country,  where  the  red  porphyry  is  not  nncommon, 
.  and  h  found  in  pebbles  in  the  universal  brieia.     The  grett 

masses  found  at  the  harbour  of  Ostin,  only  pton  Uat  it  «n 
brought  by  sea  to  that  sole  port  of  Rome*. 

Red.  The  Rouo  Antico.  Titt  antHente  atta  wantiaM 
to  hav»  confounded  red  marble  with  porphyry,  which  vm 
quarried  in  the  ThelNiid.  But  statues  »bow  that  red  miUe 
was  ftlso  fmind  in  E|;ypt,  or  the  adjoining  countrieei  and  it 
is  highly  probable,  if  not  dcmonstrattle,  as  already  nplaiiw^ 
that  the  A^gasteum  and  Ttberianutn  of  Pljoy  alluded  to  this 
red,  purpnrms,  or  ini^Rrial  cotour.  One  kind  <jl  the  RoM 
anlico  k  fioriln,  that  is  the  Augustean ;  another  all  dotted 
orer,  the  'liberion.  The  coknsal statue  of  Agrippa,  fcnntriy 
in  the  I^ntticon,  now  in  the  Grimani  palace  at  Venite,  h  tt 
RoKo  antieo. 

Ybllow.  The  Nimiium.  nul  SU.  nys  yclkiw  and  giil 
(Lumachella  Castracana!)   and  found  in  Mount  Mautamii 
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<MBura9iui  or  Auaam).    It  ww  also  flnuul  fpottad  witk  red 
and  white  (Africanofiorito,     RezziatoJ* 

**  Sola  nitet  flaris  Nomadmn  dec'ua  metaUit 
Purpura." 

StaL 

*'  Heic  Nomadum  laeeot  flifcoda  «».* 

JUL 
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**  Nomadum  lapb  adiKtur  tidty 
Antiquoiii  mendtai  diaf •" 

t 

Precisely  the  Gui/2o  oitiko. 


aULJpoU. 


Bluish  Grbt  or  TuaaviM.    This^  as  weQ  as  the  pure 
white,  was  found  at  Lona.    Strabo.    fBigio.J 

Variegated.     Phrygian  from  Synnada,  the  Phrffgint  lapit 
of  the  classics ;  white,  with  red  Tms  and  spots. 

*' M  wannore  picto 

Candida  purpureo  distinguitur  area  gyro.*' 

SUiL 

**  Purpura  sola,  cavo  Phry^  ifood  Sjnnt/dot  aauo, 
IpM  craeotETit  nacolis  hioealibiis  Al|ra." 

StaL 

The  spots  either  rose  colour  or  deep  red  (Tiare  di  Penko, 
Cipolazzq,  Cotonelh,  Porta  santaf.) 


*  Ihe  GiaOo  Aftnulaia  cr  ringed  maMetmyhe  aSlnded  to  by  nitjpxa^,  l. 
mken  ht  speaks  of  egg  figora  bang  vtificiaUy  toaertBd. 

What  is  called  African  Bricia  is  qmic  cowuion  even  in  Epg^dy  and  is 

quarried  at  Saravezza  in  Tuscany,  pRsaitiog  large  pieces  of  brown,  reddish, 

^and  white,  on  a  black  ground.    There  if  sio  andtnt  authority  for  its  being 

African.    One  kind,  however,  resembling  the  Fiore  di  Penico,  Brard,  348, 

ri|^tly  conceives  to  be  fVom  the  same  qnarries,  that  is,  Synnadic  or  Pluyghn. 

•f  Specimens  of  two  inches  of  course  vary  much.  Luger  pieces  would 
Wder  detenniiie  fk»  ktnda.  JhMn^  like  Otimki  m  jgetm,  mme6tam  tiOj 
inpUes  a  beautiful  marble. 


Amwi>n. 
irith  gnHfii  iiofei  (Mcpeiitiiio  ititli  mm  ?  OocIm 

C^rmMm^Jkmm,  ydkm  with  ^pota.    (Cmdbr  JRerkapi 

adtm,  UmIl  or  daik  wiUi  qioti.    (hmamto}  Ocduo  di 

Jwd^tam^ibBiftaikmaefDaMmf/ 

TiairoMaiuBi,  ^srkgated.  Tliat  of  IWinniiiamSicay  (Bed 
tpotted  with  black,  or  a  deeper  nd|  or  veiiied  with  wiiit^ 
Aroeolellon^.    Ako,  greenieh  with  red  qpote. 

Gibbon,  viL  190,  deacribei  from  Fuil  SOentiMiiM  the  fU- 
lowing  muMes  of  St  Sophia. 

Guyrtian,  pale  with  iron  veins.    Phiygian. 

CMan  from  Jassoi,  vained  white  and  red, 

Lydian,  pale  with  a  red  flower  (a /brtieO    Afrioi^ofa 
gold  or  safBnon  coSoor.     Celtic,  bhck  with 
{Nero  e  Ikmco^.) 

What  marble  appears  in  the  mine  of  Falmym^ 
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Some  further  illustrations  may  also  be  offered^  coDoerning 
the  ancient  petralogj  of  Egypt. 

Plato,  in  Timao,  describes  an  £gyptian  stone  as  composed 
of  red>  yellow,  white,  and  black.  It  is  the  noted  granite  of 
E^t,  says  Garof.  p.  42.  Red  felspar,  yeUow  or  white 
quartz,  black  siderite. 

The  piaronion,  also  from  Syene,  derived  its  name  from  the 
white  and  ash  coloured  spots  of  starlings.  Roziere  gave  me  a 
specimen,  which  he  fbund  at  Syene,  intersected  with  a  veia 
of  red  granite.  Beyond  Syene,  Ethiopia  was  supposed  to 
commence.    Pausan.  Eliac,  518. 

loidiius,  lib.  viii.  p.  490,  mentions  that  Christians  were 
to  labour  in  the  quarries  of  porphyvy  in  tbe 


Ihfik  Slid  white  Celde  may  be  gnnite.    Thd  lapis  specuUais  atau  V» 
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Thebais.    Paul  SiL  says  it  was  brought  down  the  Nile  in 
large  vessels. 

Some  have  inferred  the  word  bataU  to  be  of  Hebrew  arigin^ 
as  in  that  language  barsalt  or  barzalt  implies  iron,  Bellon, 
IL  Eg.  says  he  saw  a  pyramid  of  basalt  as  hard  as  iron. 

Ptolemy,  iv,  5,  says  that  the  eastern  part  of  Egypt,  on  the 
Arabian  gulf,  was  possessed  by  the  Arabs ;  and  among  them 
were  the  quarries  of  lapU  Troicus,  alabastrine,  porphyry, 
black  stone  (basalt),  and  of  basanite.  Herodotus,  also,  iL  8, 
mentions  the  quarries  in  the  Arabian  chain.  The  town  of 
Alakutron  was  so  called  from  its  alabaster}  and  Porphyno 
from  its  porphyry.    See  Garof.  3S. 


No.  m.    The  value  at  Rome  of  Specimens  of  ancient 

Stones*. 

Valore  di  Marmi,  Alahastri,  Pietre  tenere  e  dure,  ragguag' 
tiato  al  pcUmo  cuhico  Ronumo, 

Marmi  e  pietre  tenere. 

Sc.    baj. 

Marmo  bianco  di  Carrara,  il  palmo ,,    70 

Greco „    90 

nero  di  Carrara '. 2     ,, 

antico,  detto  vulgarmcnte  di  para- 
gone i 8     „ 

giallo  di  Siena 2     60 

detto  Porta  Santa,  antico 5     „ 

detto  fior  de  persico  antico 14 

detto  Settebase  semplice  antico ...••• 2 

a  rose  antico 8 

gl^llo  antico 7 

in  massa  grande 8     „ 
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♦  Petrini  Gabinetto  del  CoIIegto  Nazueno,  torn.  ii.  App.  Tavola  xi.  The 
Boman  palm  is  about  tnoe  Inches.  The  scudo  (which  contains  one  hundred 
bajoccij  is  about  4s.  6d. 
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Marmo  verde  aniioo  di  beUa  quaHti ••••••«»  15  m 

io  mafaagnuode ••••••.•••• •«•••«••-  90  » 

rosso  aDtico ..•..• »•••••• •• 13  j» 

in  naaasa  grande^  molto  raro. •— •m  5^  ^ 

Afincano ^ »• 1  50 

cipollioo.. »..»• •«••••• • M  ^ 

biaaoo  cnero  antico • •.•••.••  SO  « 

delle  oofiie  di  Fnincbu.. ..••»^....- ••    8  m 

Fietra  Tolgannente  delta  Marmo  di  Pokerera •«    3  50 

veide  Pktito.«*«*«»»«.»* ••••••••••••••• 3  >• 

Porto  Venere  con  macdiie  giaUe...* ••    3  50 

Breccia  corallina  antica 5  „ 

di  Saravezza 2  50 

di  Fraiida « »   „  50 

^laboMtri. 

Alabastro  Orientale 90  ^ 

e  pecorella  antico ^  30 

di  S.  Felicita  o  sia  Monte  Circello 4 

di  Polombara  e  di  Civita  Vecchia 2  50 

di  Montanto 3  ,, 

d'Orte  bianco „,    ,,  60 

biondo  del  fosso  della  Penna- 25 


>9 
if 


it 
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Pietre  Dure. 

Granite  rosso  delle  Guglic , ^,    50 

in  ma-^a  grande 3 

Egiziano  ncro  con  macchic  bianche  rossigne    3 
bianco  e  nero  antico,  volgarmcnte  detto  della 

Colonna  del  Signore 8 

in  massa  grande 12 

porfiritico,  detto  porfido  rosso 8 

in  massa  grande ,  12 

prasino,  detto  porfido  verde .,..•..     8 

in  massa  grande^  raro 15 


it 
>f 


AtrsvBuu  G03 

Sc    bij. 

Gnuuto  roflato »••»«• »•...•».. ••••••»»•%.••••«•    6  m 

steatldco,    dctto    volgariiiente   GiumtoDe> 

bianco  everde •••• •«•    6  j» 

Chmnitello ,»  5a 

Basalte  nero  d*£gitto m.  \0  ,s 

Orientale  verde.* •« • ^  „ 

Verde  di  Memfi,  volgarmente  detto  Serpentup  antico    3  >• 

Breccia  d*£gitto  di  fbndo  verdino.....  ..« m*    8  #» 

I  Boprammentovati  prezzi  si  aumentano,  non  solo  in  pro- 
porzione  della  mole,  ma  anche  della  bellczza  della  pietra  o 
marmo.  Cosi,  per  esempio,  il  marmo  detto  Porta  Santa  se 
abbia  colorito  piu  acceso;  il  verde  antico  se  sia  de  macchie 
biancbe  e  di  verde  pienoben  rilevate ;  e  il  g^nito  porfiriticti  se 
«ia  di  color  di  porporayivo,  con  grani  di  felspato  bianco  rom- 
boidale;  avranno  sempre  pregio  maggiore. 


No.  IV.     Account  of  the  Hill  of  St.  Gilles,  near  Liege, 

Laraetherie  (Tbeorie,  v.  71)  has  described  the  hill  of  St, 
Gilles,  near  Liege,  adjacent  to  the  river  Meuse  (which  is  seen 
on  the  left,  with  the  coal  passing  under  it)  fh>m  Genette :  as 
in  the  plate  here  reduced,  Dom.  VI. 

The  height  of  the  hill  is  3900  feet ;  and  it  contains  sixty- 
one  beds  of  coal,  separated  by  other  beds.  Many  of  these  beds 
of  coal  and  intermediate  substances  are  composed  of  smaller 
beds ;  and,  without  doubt,  the  lowest  beds  of  ooal  have  not 
been  discovered. 

The  beds  of  the  chief  hill  form  a  concave  curve ;  but  after 
passing  under  the  Meuse,  they  become  horizontal  under  the 
little  hill  on  the  left  They  afterwards  rise^  and  become 
almost  vertical. 

On  the  other  side,  or  right  hand  of  the*pnnt«  they  are  bent 
like  chevrons ;  while  the  intermediate  beds  assume  the  like 
form. 
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The  beds  are  intersected  by  three  great  dykes^  caJkdfaiUa 
in  Flanders^  crains  in  FrBnce>  iprungs  or  leaps  in  Germany. 

The  first,  on  the  right  of  the  chief  hill^  is  thin  towards  the 
summit,  but  thickens  as  it  deqiens.  The  second  is  of  great 
thickness,  but  does  not  pass  the  fiftieth  layer  of  coaL  The 
third  resembles  the  first. 

There  is  a  great  number  of  inferior  dykes  in  this  hill. 
Some  are  420  feat  thick  at  the  depth  of  the  lowest  beds ;  but 
probably  they  tmcken  still  more  as  they  approach  the  radical 
rock. 

All  the  beds  of  coal,  which  are  cut  by  the  dykes,  are  either 
lost  in  them,  or  continued  in  little  irr^ular  threads ;  or  are 
found  behind,  either  above  or  below  their  natural  directions, 
and  never  in  a  straight  line. 

The  mass  of  these  dykes  is  cliiefly  of  rock*;  others  of 
sandstone,  of  agaz  (that  is,  a  ferruginous  sandstooe)  j  or  of 
earth,  with  here  and  there  broken  coaL 

Beds  of  the  Hill  of  St.  Gilles,  which  continue  for  more 

than  a  league. 

1.  From  the  surface  to  the  first  led  of  coal,  21/eef.     (The 

Liege  foot  is  10  inches  French,) 
Thickness  of  this  bed  of  coal  15  inches. 

2.  Intermediate  bed  A^feet. 
Second  bed  of  coal  1  f.  7  i- 

Divided  into  two  by  earth  nearly  an  inch  thick, 

3.  Intermediate  84/. 

Third  bed  divided  into  two,  4  f.  S  i. 

4.  Intennediate  49  f 
Fourth  bed  1  f.  7  i. 

5.  Intermediate  42/. 

Fifth  bed  1  f.  3  i.     In  three  layers. 

6.  Intermediate  ^6f 
Sixth  bed  7  i. 

*  Such  is  the  ngue  language  of  Genett^ 
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7.  Intermediate  56  f.  again. 
Seventh  bed  2  f.  3  i. 

8.  Intermediate  21  f. 

Eighth  bed  2  f.  2  L    In  three  layers. 

9.  Intermediate  98 f. 

Ninth  bed  1  f.  3  L    In  three  Iftjers. 

10.  Intermediate  35 f. 
Tenth  bed  1  f. 

11.  Intermediate  28 f. 
Eleventh  bed  S  f.  3  L 

12.  Intermediate  92  f. 
Twelfth  bed  If.  2L 

13.  Intermediate  21  f. 

Thirteenth  bed  1  f.  7  i    In  three  layers. 

14.  Intermediate  9Sf, 

Fourteenth  bed  4  £    In  two  layers. 

15.  Intermediate. 

Fifteenth  vein  3  f.  3  i.    In  two  layers. 

16.  Intermediate  56/. 

Sixteenth  bed  3  f.    In  three  layers. 
17*  Intermediate  42/. 

Seventeenth  bed  31    In  two  layers. 

18.  Intermediate  91/ 

^^ighteenth  bed  1  £  3  L    In  two  layers* 

19.  Intermediate  87/ 

Nineteenth  bed  5  f.  6  i.    In  two  layers. 

20.  Intermediate  42 f. 

Twentieth  bed  3  f.    In  two  kywk 

21.  Intermediate  9Sf. 

Twenty-first  bed  2  f.  3  i.    In  two  layeiji. 

22.  Intermediate  49  f. 
Twenty*second  bed  4  f.    In  two  layers. 

23.  Intermediate  28 f. 

Twenty-third  bed  1  f.  7  i.    In  three  layers. 

24.  Intermediate  42  f. 

Twenty-fburth  bed  1  f.  2  L    In  two  layers. 


B                                                                   A>rB«M«. 

■ 

W               35.  Iitlermtdiate  3Bf. 

f                    Tweniy.fifth  bwj  1 1 S  L    In  two  laym. 

"H                 26.  Inter«>ediafeH4f. 

'                        Tweuty-sixlbbed3l3L    In  two  byen. 

27.   /nlermediafe  45/. 

Twenly-M-»enl)i  bed  Sf.  3i. 

S8.  In(trtfifdio(e  4S/. 

Twenly-cightli  bed  S  f.  3  i. 

29.  Inlennedutteoaf. 

TwcDty-ninth  bed  S£  7i. 

30.  fntfrm^duiCe  24/. 

Thinielh  bed  3  f.     In  two  kywB. 

31.  Intermediate  49/ 

Tlnrty-first  hed  9  f.  3  i.    In  three  bjvn. 

32.  Intermediate  94  f. 

Thii  t}-»econd  bud  3  f.     In  two  layets. 

33.  Intermediaie  70  f. 

^ 

Tliirty-thivd  bed  4  f.  7  i.     In  two  layos. 

34.  Intermediate  42/ 

Thirty-fbuith  bed  1  f.  3  i     Id  three  lljan. 

35.  htemtediale  70  f. 
Thirry-fifth  bod  3  f,  7  i 

36.  Intermediafe  91  f. 
Thirty-sUth  bed  3  f- 

37.  Intermediate  36 f. 

Thirty-seraitUi  bed  3 1 7  )•    In  two  by*!!. 

38.  /nicmediaie  29/ 

Thirty-eighth  bed  1  £    In  two  kyers. 

39.  Intermediate  14/ 

Thirty>nisth  bed  1  f.  5  i.    In  tWQ  laywf, 

40.  Intermediate  Aif. 
Fortieth  bed  7  i. 

41.  Intermediate  66/. 
FoTty-firrtbedat3i.    Iatwa%«i«. 

43.  Intermediate  4^ f. 

Forty-Moood  bed  4  f.  3  i.    in  twQ  bytv. 
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43.  Inlmnediate  49 f. 
Forty-thinl  bed  1£7L 

44.  Intermediate  67 f. 
Forty-fourth  bed  St. 

45.  Jatemiediitle  AHf. 

Forty-tifth  bedSf.    In  two  kjm. 

46.  iHtermtiiiaie  21/ 

Forty-sbtlh  bed  4  f.    In  two  layers. 
47-  IntermediaU  105/. 

Forty..seyenth  bed  S  f.    In  two  kyen. 

48.  Intermediate  'Of. 
Forty-eighth  bed  71. 

49.  Intermediate  7 f. 
Forty-ninth  bed  1£SL 

6a  IntermedMte  70/ 
Fifdeth  bed  4|  L 

51.  Internirdiate  7S- 
Fifty-firat  b<^  1  f  3  L 

52.  tatermediate  35f. 

Fifiy-sccoiid  bed  3f.     In  two  layeis, 
(3.   Intermtdi/iU  84/ 

Fifty-third  bed  3  f.    In  two  hyen. 
54.  Intermei^le  70  f. 

Fifty-fourth  bed  3  f.  3  i. 
65.  Intermediale  56/ 

Fifty-fifth  bed  3  f.  31 
56.  Intermediate  S4/. 

Fifty-M\lh  bed  If.  71. 
57-  Intcnnediate  420/ 

Fifty-seventh  bod  2  £  7  i.     Id  two  hym. 
68.  Intermdiata  105/ 

Fifly-eighlh  bed  1  £ 
59.  Intermediate  126/ 

Rfty-ninth  bed  3  f.  3  i.    In  two  Isyen. 
80.  Intermediate  154/ 

Sixtieth  bed  1  £  S  i. 


All  the  iotennediatc  beds  are  c 

ThesG  Gubstances  also  often  appeWLte  As  tlriclMMi 

of  the  coal  beds.     Sometimes  these  beds*      ~ 

-  ^or  three  lajcra  by  fiouage,  or  black  cla^*  i 
^Bttd  of  ampelite*.  .     .-.  '^*r'"' 

This  enormous  mass  of  coal  seems  tafi 
fS  those  of  Huy,  Namur,  Anzin,  Honv  Tm 


■  ■■:  No.  V.    Stwtaat^or^  mfm. 
[gwm  Mr.  Jmwbni  Minadog  rf  A^ITT  inii  T  fc  ifc.  wl.fc 

"  Wb  bow  continued  journeying  along  by  the  sea-shor^ 
that  w«  migfat  ban  a  better  opportunity  of  discovering  any 
intemtfa^  appesnnces  which  wci-c  to  be  olecned.  The 
tSA  contimie  to  SuidFide  to  be  composed  of  nearlj  vcitical 
■tnta  of  ttkaceaw  and  micaceous  echistus;  but  upon  the 
Bouth  aide  of  Sandside  I  observed  a  considerable  stratvim  of 
steel-grey,  foliated  limestone,  which  lies  upon  an  ardetia,  oc 
primitive  ai^llaceous  schistua,  and  this  ardesia  appeaie  to  ht 
covered  by  a  breccia.  As  the  sea  covered  the  greater  part  of 
this  rock  of  breccia,  I  could  not  determine  with  certunty  ib 
position  with  r^ard  to  the  limestone.  After  passing  this 
stratum  of  limestone,  which,  we  were  infonned,  runs  a  con- 
siderable  way  into  the  country,  we  came  to  an  immense  mas 
of  breccia  which  seemed  to  be  quite  insulated:  it  is  not  im- 
probable, however,  that  before  the  sea  had  washed  away  Ibe 
tal<^u%ous  schbtus,  the  breccia  would  have  been  obserred  co- 
vering  it.  We  still  continued  our  journey  along  the  shofc 
until  we  came  within  a  quarter  of  a  mile  of  Portsoy;  andin 
• 
*  AnpclitF,  Bmngn.  i,  561,  i>  RluniDODi  itow  udUidi  <Mk.    P. 
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that  extent  I  obsenred  strata  of  talcaeeous^  micaGeous,  and 
hornblende  schistus,  alternating  with  each  other.  We  now 
walked  to  the  town>  which  we  found  to  be  irregular  and 
dirty. 

''  As  the  rocks  upon  the  sea^shore  near  to  this  town  are 
Tery  interesting,  we  agreed  to  stay  a  day  or  two*  and  examine 
them  particularly.  I  was  the  more  anxious  to  do  this,  as 
they  have  long  attracted  the  attention  of  mineralogists  i  but 
their  particular  geognostic  characters  have  never  been  de- 
tailed in  any  publication.  After  having  examined  these  rocks, 
the  following  is  the  result  of  the  observations  which  I  made. 

''  About  a  quarter  of  a  mile  &om  Portsoy,  at  the  place  to, 
which  I  had  traced  the  strata  in  coming  into  the  town,  the 
talcaceous  schistus  appeared  in  vertical  strata  5  and  nearly  at 
the  same  place  I  observed  a  stratum  of  white  marble,  which 
is  marked  £,  in  the  plan  at  the  end  of  this  volume.  It  is 
about  twelve  feet  wide,  and  runs  south-west  and  north-east, 
which  is  in  the  same  direction  with  the  bounding  strata*. 
It  appears  to  have  been  worked  for  ornamental  purposes,  as 
I  obtierved  several  blocks  upon  the  beach  which  seem  to  have 
been  sawed.  To  this  stratum  succeeds  a  vertical  stratum  of 
micaceous  schistus  f,  marked  F,  which  is  compact,  and  of  a  , 

blackish  colour  where  in  contact  with  the  marble,  but  of  a 
green  colour  where  it  is  in  contact  with  the  next- stratum, 
which  is  serpentine  ^.  The  stratum  of  serpentine,  marked  G, 
which  succeeds  to  the  talcaceous  schistus,  is  of  great  width, 
and,  like  the  other  strata,  is  nearly  vertical,  and  runs  in  a 

€t  m  Xhit  marble  it  white,  or  clouded  with  steel  grey;  bat  it  it  much  mixed 
with  icalet  of  talc." 

**  f  The  talcaceout  schistus,  which  altematet  with  these  strata,  has  tome- 
timet  to  much  the  appearance  of  compact  micaceous  schistus,  that  it  cannot  be 
distinguished  firom  it:  and  at  it  approachet  the  marble,  it  it  to  be  observed 
mixed  with  it,  and  passing  into  it." 

'<  X  This  serpentine  is  of  various  thadet  of  olive  and  blackish  green.  lu 
fjactore,  which  is  either  uneven,  coanc  splintery,  or  even  fine  splintery,  presents 
canary-green  scales.     It  is  intermixed  with  varinos  fossils,  as  asbestus,  indurated  ^ ' 

Ateadtet,  ulcite  of  WaUerius,  calcareous  spar,  and  iron  pyrites.*' 
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nd  tUa,  whh  Ita  graa  wkw,  giMi  it  ■  il 
TUi  itratina  i>  bMndtd  fcy  a  itmtMi  of  ki ' 
Hj  which  ii  ■faooat  entire];  ewnpoeed  of  ipuitM,  when  it  ll 
Ineeotaetwltktkeecipntfaie)  iMtaltiVfnackvtheaeit  - 
•tntnm,  wUA  k  mutik.  It  IM  aon  of  Ae  tdoBBM  *«> 
nctar,BBdiiKlM>cnt*aMdbrwimor)aHts.  n*<ralM 
Af  BMrUei.  1.  la  ftan  »  to  90  feel  wMi)  k  akoiwtiali 
bat  bofatndqiall^,  «BdiriniMt«n«fa-aaf  oHHMBlil 
porpaw.  It  hH,  limiMned  in  it,  pleeee  of  spurts  airi  lii> 
CBceow  adtirtoi.  lb  tUiaitnteB«Mnedia  tlibietaCiairf 
quarts;  and  tUe  again  b  komided  bf  a  tUn  rtntaaof  t^ 
CBceoua  ichiMin,  K.  Botk  Atw  atnta  at*  cadb^  »  ftw  fat 
iride,  and  an  aueeeeded  by  a  stntDB  of  BiaaW^  I«  aaoj^  al 
the  tame  wUth  with  the  tarnttr  rtntum,  L  lb  4is  waiWl 
mcccedf  a  great  ittatam  of  MirentlBaj  M,  «Uib  it  of  tfai 
•ame  nature  with  the  sttvtum  we  have  bdbra  deecriboi 
Thia  stratum  is  bounded  bf  hombknde  rockf.  N,  wbid 
ft>nns  the  iDcka  tiiat  Hirround  the  harbour  of  Portaoy,  and 
ConUnucs  beyond  it  towards  a  bay,  the  name  of  wUch  1  do 
not  recoUect  {.  It  is  traTersed  in  sefeial  {daces  bj  itini  of 
granite,  which  run  in  different  directioaB,  aad  nrf  in  breadth 
lyom  one  to  eight  or  nine  feet.  At  a  little  distance  frnn  jtha 
aide  of  the  twy  [  have  juat  mentioned,  Another  stratuBi  of 
serpentine,  marked  O,  makes  its  appearance  j  and  to  it  again 
aocceeds  the  hornblende  rock,  P,  whidi  ia  tta^ctaed  bjr  tom 
•f  granite  (. 

"  We  now  walked  along  the  shore  by  the  bottom  of  tlui 
baf ;  and  upon  its  oppoaite  aide,  in  tbe  place  of  the  bom- 

•  Quite  (he  Rvene  in  ihe  iketi^ 

"  -f-  Tbe  hamblcnde  rock  ia  genenllj  •chiitiiK,  wid  kit  »— — imff  Make 
of  bnnn  min  InteniiUed  »ith  It." 

"  J  The  lerpeBtiae,  u  it  ■ppcoaAei  the  bonblcDde  rad^  baaaiiei  ntafljT 
Intermiiud with  il,uidu1ntuDotiobe dlnit^diihed from  IL* 

"  I  Betwixl  Psnuj  hirixiul  lad  tbe  E»j  I  ofaiencd  muttU,  boi  I  cid  Mt 
detmnine  boo  it  hj,  ndi  reaptct  U>  dw  odm  racb)  to  ttwt  I  itn  mtt  MfK- 
•eoted  it  in  the  pbo." 


blendfl  TOtk,  ttere  we  ragged  cliili  o€  initiiM^eGai  BclMm, 
which  is  in  some  places  alternated  with  quartz,  and  in  otheit 
traTefsed  fay  cx>ttnderable  granite  Yrins.  The  micaceou  scMs- 
tt»  sometimes  contuns  garnets;  and  the  granite,  wfddi  kr 
grettt^gndqed^  Ireqpiently  contains  crystals  of  schorl  ad 
anea,  aiid  sometimes  k  has  the  appearance  that  is  catM 
piefrt  grapkique.  Such  aippears  to  me  the  ^position  and  ma- 
ture of  the  strata  upon  the  shore  at  Pbrtsey  *. 

*'  As  the  geognostie  ehafacters  of  the  serpentine  fit  thisi 
place  are  intefssling,  I  shiA  here  mention,  Ibr  the  information 
of  my  readers,  a  few  hidU,  #Mdi  shovt  that  pretty  nearly 
similar  appearances  have  been  obserred  in  other  countries. 
2iObtenberg,  in  Lower  Silesia,  consists  entirely  of  serpentine, 
in  which  some  hornblende  is  found,  and  its  strata  are  nearly 
vertical  f.  In  the  Miner's  Kalendar  i>r  1790,  Kohler  ki- 
fbrms  us  that  serpentine  and  primitive  limestone  (marUe) 
are  nearly  allied  in  their  geognostic  characten,  and  that 
sometimes  they  are  disposed  in  strata  which  alternate.  We 
are  also  infltrmed  that  serpentine  rests  upon  gneiss,  and  even 
alternates  with  it  t,  and  also  with  quartzy  takaceous  schistus  §• 

"  The  appearance  of  the  veins  of  granite  traversing  hom- 
hlende  rbek  and  micaceoite  schistus,  is  by  no  means  uncom- 
mon in  Scotland ;  and  in  other  countries  similar  appearances 
have  been  very  often  obserred.  The  pierre  graphiqnc  has 
been  observed  in  Siberia  to  form  the  sides  of  veins  where  the 
topaz  is  found  || ;  but  at  Sebritz  it  is  disposed  in  beds  with 
the  common  granite^;  and  in  the  UraUan  mountains  Her* 
man  observed  it  mixed  with  the  common  granite  **.  P^trin, 
who  found  it  in  Siberia  with  the  topaz,  conjectures  that  it 

M  •  Some  travtllen  are  of  opixuon  that  the  serpeittiiie  and  maiUe  fom  fpreat 
ftiM,  itther  than  vertical  ttrata." 
^f  4  BerL  Bedbaehc  Ssa.** 

^  t  Quytief  li«icalo|pri»  flcogiafiiefn  aiiiiK.hiiiliwi  UnUT 
*'  §  N.Nord.  Beytfage.  14f." 
H  Jour,  de  Phjaique.  Ann.  1791* 
%  N.  Befgmannislie*s  Journal,  B.  a.  443. 
*>  Herman  Wntferalogiiche  Betchreibung  dea  ITralaischen  Gihu%ft«  B.  l .  1 44. 

^  2  K  2 


*^ 


6t# 


thMgem 
"  Hxti^  thw  enjoined  tk  atnte  i^te  tl»  Aor,  1 

■WW  ;ao  tiMM  of  th»  Mfyeatia^  or  mubla,  dr  MneMxn 
fddMnft )  but  In 'HTanl  pboi  I  obNrwd  tte  iMnfaloide  radc 
iMCMidedabiUalhwfanwIndSMtUgfa;  npondRridegC 
It  were  m— w  rf  horahto>de  nick  and  gnriw  icttefid  ibaat, 
bnt-towudi  tip  MiBmit  it  urn  ntird;  vmapt 
^paitx.  Tli^  b  •  nn  lodc  inSu^md;  nor  bw-it 
■I— rwJ  bat  in  a  Toy  ftw  pkon  i^rai  tbe  Contintnt.'' 


Hh        o        a-^g       SSo/fi* 


-  No.  VI.    Further  iUtutratiotu  of  Miagitt  ani  VieEte. 

[Trantlsted  from  Faujas,  Eiiai  de  GevlogU,  Vmi  1809^ 
tome  )L  p.  OTQ-] 


ORBICULAR  GRANITE  OF  CORSICA; 

DiKOBoy  qfihe  Site  <iftku  Stone. 

In  1783  was  discorered  in  Corsica,  on  a  si; 
frith  a  level  summit  in  the  plain  of  Tarara,  an  insulated  ai^ 
rounded,  but  at  the  same  time  unparalleled  block  of  nue  and 
extroonUnaiy  granite  with  globular  ctrataUiantioiw,  which 
deeply  excited  the  curiosity  of  naturalists. 

If,  on  the  one  hand,  this  discovery  was  interesting  to  mi- 
neralogiflts}  on  the  other,  geologists  readily  ctanpithendtii 
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that  an  iasulated  block  of  stone,  the  organisation  of  which 
-possessed  a  character  so  forcibly  pronounced  and  so  different 
'to  that  of  other  rocks,  might,  if  the  spot  where  it  was  found 
were  discovered,  point  out  the  distance  it  had  traversed  from 
its  native  place  to  that  whither  it  was  removed  in  the  shape 
of  a  rounded  block. 

Messieurs  de  Sionville,  Barral,  Dolomieu,  and  oth^  natu- 
ralists after  them,  made  long  and  vain  researches  to  discover 
the  orbicular  granite  in  its  original  situation.  The  search 
for  it  seemed  to  be  abandoned,  and  specimens  of  the  first 
'block,  dispersed  in  cabinets,  became  every  day  more  and 
more  rare;  and  when  any  pieces  of  it  were  exposed  to  sale, 
they  obtained  very  considerable  prices. 

In  the  month  of  May  1809,  that  is  to  say,  twenty-four 
years  afterwards,  M.  Mathieu,  a  captain  of  artillery,  resident 
in  Corsica,  distinguished  alike  for  his  military  talents  and 
his  taste  for  the  study  of  nature,  while  traversing  the  steep 
granitic  mountain  by  the  side  of  the  village  of  SainU  Lucicp 
seven  leagues  distant  from  the  spot  where  the  first  block  was 
found,  observed  attentively  a  saliant  mass  of  rock,  entirely 
covered  with  lichens  and  moss,  which  concealed  its  external 
character;  but  the  interior  texture  of  the  stone  being  acci* 
dentally  displayed  by  a  break  in  it,  M.  Mathieu  was  agreeably 
surprised  to  find  that  the  whole  mass  consisted  of  orbicular 
granite,  similar  in  composition,  colour,  and  mode  of  forma* 
tion,  to  the  orbicular  granite  which  had  so  long  and  fniit* 
lessly  be^n  sought :  other  masses,  contiguous  one  to  the 
other,  and  in  a  similar  manner  covered  with  lichens  and  old 
moss,  occasioning  a  presumption  that  they  might  be  of  like 
nature,  M.  Mathieu  tried  them  with  his  hammer,  and  dis- 
covered them  to  be  actually  the  same  species  of  orbicular 
granite.  It  was  about  three  parts  up  the  mountain,  and  on 
ground  belonging  to  M.  Jean  Paul  Roccasterra,  that  this  dis* 
covery  was  made.  o 

As  the  point  the  most  essential  to  geology  here  is  to  ascer* 
tain  dbtinctly  the  spot  where  thb  granite  lies,  that  no  doubt 
may  be  entertained  of  its  adherence  to  the  rock  on  which  it 


«w  fcmed.  It  to  ■eecMMT,  hiOr  to  diMiikt*  ^Ui  anUr.  tp 
Inaw  that  the  BoouBtMo  of  StiaU  Uieie  »  general^  osb- 
patedofftgreruh  grawte,  coMtaHBg  rf  guarta,  fcfapiir, —4 
micR)  ud  tlut  UhaBudentionofabeut  aoobct*. 

Let  US  mjffoat  tlw  dbtentx  to  be  pbccd  on  t)io  anmnit  of 
the  iiMKiDtain,  where  blocks  and  maases  of  gtef  gnaite  Ue 
kn*.  (omeofthemssliantandaftctedin  a  ali^tdegnabr 
timej  fnm  thn  poiat  he  u  preaumed  to  taka  hia  dapaituni 
at  if  he  imuld  dMcend  bgr  the  fide  of  the  tnowataia  whiA  ap- 
perentJ;  tiopn  towards  the  villi^  of  Saimf  Liteit. 

Hit  way  then  liei  dtct  the  Bane  ki&d  of  giuiitic  fock  aotjl 
IGD  feet  beknv  the  eanmut  nhenoe  be  deyartod,  measuring 
perpendicularly;  in  the  cock  he  panea  over  there  U  nothiof 
but  quartz,  fislipar,  and  mica  without  homfalende.  When 
at  this  difltanoe  below  the  nimaiit  be  wiH  notice  a  change  ia 
the  rock,  which  tneeneibly  passes  to  the  state  of  hornUcode 
rock  of  rather  a  gr^nnish  black  colour,  mixed  with  much 
white  felspar,  compact,  but  in  a  slight  d^ee  granulated, 
and  somewhat  similar  to  antique  black  und  white  granite  of 
a  fine  grain. 

As  the  observer  advances  over  this  diSering  space  he  will 
begin  to  perceive  the  first  attempts  at  globular  crystallisatioa 
in  the  solid  rock;  shortly  after  he  niU  discover  a  pretty 
lat^  mass,  harder  than  the  mother  rock,  which  rtEe*  to  a 
certain  height,  but  ut  its  base  ailheres  to  the  hornblende 
rock  below.  This  first  block  presents  glubules  of  different 
sizes,  the  spherical  fonii  of  which  is  advanced  to  a  more  per* 
feet  and  regular  state  than  in  the  crystallisations  previously 
noticed. 

Finally,  at  but  little  distance  from  this  firet  mass  of  globn- 

•  Thoc  ii»(niTii>('  dcla'ili  I  hue  from  M.  Milhicu  hinirlf,  whoB  I  t>d 
ihiiplmarcorHeingM  Purit,  on  hii  w>j  U>  Kt>t;aiHl,nr|)ithertw  ni  EOiiV  ^I 
order  dT  Ok  minisier.  He  wu  lindiMxou)^  ID  coinmunlnic  lo  me  ihc  pouwm 
of  ibe  oiounuin  ofSai'ilt  Liaie,  lodnw*  ikxcli  of  ii,  and  lo  mark  ihe  pUcs 
■bcre  ibe  glubuUr  gnnilc  ii  siiuaic;  and  at  Uiicfquul  il  is,  and  wiih  hii  ftt- 
DiiuiOD,  that  I  publiah  lliii  accounl,  to  Hrve  ai  a  supplenieal  (e  irbu  1  \tnt 
nid  of  d>e  ottncubi  gnnile  of  d»  plain  of  Tann. 
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lar  gnxdtBg  othm  are  found  of  similar  nature,  more  or  less 
•alianCj  but  the  number  of  them  il  not  great.  Bl.  Mathiea 
imagines  them  to  be  a  species  of  kernels  much  more  aelid 
than  the  hornblende  rock  which  gave  them  birth ;  and  that 
this»  not  being  of  a  composition  equally  hard,  has  been  unaUe 
in  aa  equal  degree  to  resist  the  action  of  the  weather,  and 
eonsequently,  becoming  gradually  decomposed  in  part,  has 
left  the  oriucular  granite  bare. 

The  space  occupied  by  these  singular  productions,  at  least 
such  of  them  as  are  exposed  to  sight,  including  that  filled  bf 
the  hornblende  rod(,  ii  about  a  hundred  yards  i  after  which 
the  ordinary  granite  re^peais. 

M.  Mathieu,  not  ccmtent  with  simply  afibrding  me  in* 
structlve  information  respecting  the  discorery  he  had  mad^ 
was  so  kind  and  liberal  as  to  enrich  my  collection  with  a 
series  of  beautifid  specimens  of  ail  the  varieties  of  orbicular 
|;ranite  he  had  collected  on  the  mountain  of  Sainte  Lude. 

I  here  annex  a  short  description  of  thos^  which  appeared 
to  me  the  most  interesGng. 

No.  1.  A  specimen,  the  thickness  of  which  is  one  incJi  and 
three  lines,  diameter  four  indies,  of  orbicular  granite,  re« 
sembling  as  well  in  composition,  shade  of  colour,  and  hard- 
ness,  as  in  the  form  of  its  globules,  that  of  Tarav9,  possessing  • 

also  like  that  some  small  brilliant  points  of  a  substance 
apparently  metallic,  and  of  a  silvery  white  colour,  which 
afiects  the  kni^et,  and  belongs  to  the  class  of  magnetic 
pyrites.  This  substance  takes  a  beautiful  polish;  gndnsof 
thb  description  are  not  numerous,  but  distinctly  sprinkled 
in  the  mass,  as  well  as  in  the  globules  themsdves  of  this 
granite.  In  every  respect,  in  short,  it  seems  a  similar  spedes 
to  that  of  the  valley  of  Taravo ;  but  M.  Mathieu  informed 
me  that  this  beautiful  variety  is  not  frequent:  it  exists,  how* 
ever,  in  its  original  site,  whidi  suffices. 

No.  S.  Orbicular  granite,  the  composition  of  which  is 
the  same  with  that  of  the  granite  of  the  |dain  of  rorovo^but 


iMy  fvbite,  owim  to  tiM'pndoniinuiot  of  the  Mifar  dF 
itkttdkM,  And  tbe  alnwtt  total  abieiioe  of  liornUaBd^^dF 
tiUoh  only  ymj  iMglit  tnee*^  cui  be  dJrtinguMwd,   WUte 
l^blMdas,  Sko  tlion  on  the  Made  groond  spotted  «it^ 
af  uMlii  tUt  gfaalta  fa  compaied,  prodooe  an  efcet  aaie- 
Bwrlfiable  ai  it  fa  estnMMdiaaff.    The  art|  aadgfaticair  gnat 
advantage  fton  it  in  the  foranilon  of  efirtjdn  nwinamfiiti  ^ 
aMobwoald  be  the  maia  attractive  of  notioe  aa  the  Gmb 
IBid  BdooaaSf  «>  Mlieitoas  of  cn^lojring  themoat  canoat 
gianitety  never  knew  thfa  «peela«i    At,  aeodidiag  to  ML  Ma- 
thieo,  the  laigvt  falocka  are  of  thfa  vaiietj»  thejr  vioiild  eon* 
a^iiiHitlyftiniidi^tfaeBioitcoasidckablenMMeas  inofdarta 
tran^oft  them,  aU  tliat  vroold  beiequiredfa  tiieflBakiBga 
road  practicalde  for  GaKrii^;eB,  front  Mount  SaintaLoofa  la 
theGulforralnKa. 

Somehunina  of  mica*  of  a  bright  brown,  areaMnin-flaal 
pateheib  in  certain  paits  of  thfa  gianite. 

Na  3.  Another  variety^  remarkable  on  aocoont  off  the 
ground  of  the  stone,  which  fa  of  mudi  deqier  ooloor;  owing 
to  the  greater  abundance  of  hornblende,  and  to  its  particks 
being  more  dinded,  and  more  equally  mixed  with  tlie  gnitii* 
lated  felspar,  which  has  received  a  tint  from  it  of  greeniali 
black,  that  gives  the  stone,  which  b  hard  and  receives  a  very 
beautiful  polbh,  rat  her  a  grave  appearance.  The  globules  ia 
general  are  of  inferior  size,  and  distinctly  merited,  and  the 
lightly  greenish  tint  which  shades  their  white  ciitdes  harmo- 
mses  with  the  ground  of  the  stone. 

Na  4.  I  know  not  whether  or  not  we  ought  to  consider  as 
a  fourth  variety  that  in  which  the  globules  are  of  equal  size 
with  those  in  the  preceding,  but  in  whkh  the  ground  fa  dif- 
forent ;  being  more  rich  in  felspar  than  in  hornblende,  and 
qpeckled  with  white  and  black  in  a  very  distinct  manner 
iKNit  being  mixed,  so  that  the  white  specks  piedomi- 
the  groiindl^  for  from  being  so  hanh  as  in  the  pie* 
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oedingy  is  lively;  what  indeed  renders  this  spedmen  still 
more  pleasing,  the  globules,  being  tinged  with  an  extremely 
light  but  evident  shade  of  black,  have  acquired  by  the  mix- 
ture a  bluish  appearance,  highly  grateful  to  the  eye. 

'  No.  5.  Einally,  one  of  the  most  remarkable  varieties  of  the 
orbicular  granite  discovered  by  M.  Matliieu,  and  at  the  same 
time  the  most  clearly  distinct  as  a  variety,  is  that  which,  on 
nearly  a  black  and  equal  ground,  resulting  firom'  a  unifbrm 
mixture  of  white  felspar  and  black  hornblende  in  partides,  is 
distinguished  by  its  globules  having  in  general  the  first  circle 
white.  As  black  is  the  dominant  colour  in  this  singular 
variety  of  orbicular  granite,  the  white  circles  which  succeed^ 
and  are  alternated  with  black,  participate  of  this  tint,  and 
are,  as  it  were,  veiled  with  black :  they  are,  however,  very 
distinct,  owing  to  their  contrasting  with  the  other  circles, 
which  are  of  the  deepest  black.  This  variety,  which  takes  a 
polish  equally  beautiful  with  the  other  specimens,  and  is 
equaUy  hard,  is  found  in  tolerably  large  masses.  It  is  ad- 
mirably adapted  for  urns,  and  other  vases  of  a  grave  aspect. 
:  Such  are  the  principal  varieties  of  the  orbicular  granite, 
for  the  discovery  of  which  we  are  indebted  to  M.  Mathien. 
I  have  thought  right  to  give  these  details  at  length,  the  bet- 
ter to  delineate  a  rock  of  which  nature  has  been  so  little  pro- 
digal I  reserve  all  the  fects,  that  I  may  resume  them  when, 
if  I  am  able,  I  may  occupy  myself  with  the  theory  of  this 
stone ;  for  if  it  be  clearly  demonstrated,  as  every  thing  seems 
to  sfiow,  that  this  is  the  native  site  finom  which  the  block  of 
Taravo  was  torn,  an  exact  datitm  will  be  afforded  of  a  veiy 
singular  geological  fact. 


GLOBULAR  PORPHYRY  OF  CX>RSICAi 
lis  disposUion  in  large  veim* 
It  was  reserved  for  M.  Mathieu  to  find  on  its  ttatal  spot. 


*r 


Mi  eaiylta  mMuHm^^jtm^Hlt^  taifc  darglbWhr  poqifi|b 


«    I^i  bdto^  iwini  •— I  M. Po|W|wifc  cMrf 

Ibthiray  a  aiptein  of^ardDeiy,  iMd  dboovcrad  iHge 
tf  dohidir  ■wMfciii  mm  tMr  «li.  'Mi  JHttniil 
MD  at  Id  ^h»  ■•  a  htmimmm.wpmdkmm  af  lUi^ 
M.  Matltoi)  tafc  i  1VW  jal  ^litlloiA  tte  UBiiiMiy  » 
niBecty»  dw  oMt  atera  itiias  inadL  to  baiHi 
toi|wikofkwitfcfltttaiaty,raaMaiLMinihw.wiihiiail«l 
^iakk€btmnafi^WMmi,€mmUk»mkk^*immltHiiM 
fhMOM  of  aedng  lll■^  and  laaMi^  titaa  aUT  iwtiBClim 
aNHay  acoooipmfla  o^  pauis  wm/^  awm^gi^  aaa  a  Msai  ft 
wf  fiaa  •peouMDi  of  aD  the  lariiliBi  dF  gMaihr  poiphiqb 
Willi  wydi  iM  am  la  aU^I^  ai  tD  anlMlr  aoqr 
.  MrlKiakwMwbaDf  priatod*  hdLCm 
kyad  by  the  ei^;iaviaga  aot  heia|^  yafc  atti*i|f  aoaiflBliii 
4di  MKfwSkmmd  mi  wof  JMerHng  tha  fWt  aewoifcae 
aaU  as  that  liaiva  pra?ioaify  gifen  of  afhMtesnate 
leaned  aBMBg  natnialiati  wffl  be  the  bettvfkaaQd  uMiaM 
te  iirodiiein^  it,  asthebaritof  the  aooouatk  dented  fion 
M.  Mathieu  himself. 

It  is  fit  however  that  I  should  observe,  bafixne  I  praesad 
father,  that  a  speeimen  of  globular  porphyiy,  oearfy  twea^ 
years  back,  was  added  to  the  collection  of  the  lieautifiil  taHoh 
net  of  natural  history  in  the  Moid  de  Monnait  at  Fitik 
formed  by  M.  Sage,  founder  of  the  first  Sehcxil  of  Mines,  a 
ticket  to  which  states  that  It  oame  ham  Galena,  in  Conkai 
but  whether  this  single  ^)ecimen  wholly  escaped  the  notiK 
of  mineralogists  3  whether  it  was  regarcled  onerdy  as  a  sort 
of  solid  geod,  formed  accidentally  in  the  composition  which 
serves  it  as  a  gang,  this  species  of  stone  was  no  loiter 
spoken  of,  and  ao  speciiaens  of  it  were  found  in  other  ca- 
binets. 

In  the  month  of  January,  1806,  M.  Rampasse,  a  vetersn 
officer  of  Corsican  light  in&ntry,  fovoured  me  with  infarma- 
tien  from  Bastia  that,  in  a  mineralogfcal  cacuMkai  into  the 


APrsHinx.  619 

nMnrntaiDS  of  gnunite  in  search  of  orbicBkr  gnnke,  in  whidi 
^eaidi  he  vms  unsucceBaftil,  he  had  in  some  measure  been  in* 
demnified  by  the  diacoTery^  on  the  flank  of  a  mountain  oo» 
vered  with  wood,  between  Monte  Pertusato  and  the  vaUej 
whidi  leads  to  Santa  Maria  la  Stella,  of  "  a  Uock  of  stone* 
four  ifeet  and  a  half  in  length  by  three  in  breadth,  which  was 
4iink  in  tbe  earth,  and  displayed  on  one  of  its  sides  globolar 
bodies  rNnarkable  fi>r  their  disposition  and  colour.*'*  M. 
Rampasse  added,  that  he  was  unable  to  sunder  more  than 
about  eighty  pounds  weight  from  the  stone,  and  that  he  con* 
elderad  it  a  proper  appendage  to  the  orbicular  granite.  Some 
fdme  after  M>  Bampasse  came  to  Paris,  and  tlw  specimens  of 
fflobular  porphyry  which  he  brought  with  him  strongly  ex* 
cited  the  attention  of  naturalists. 

It  was  not  then  generally  known,  and  I  myself  was  at  that 
time  ignorant,  thai  M.  Mathieu  had  discorered,  twelve  months 
before,  orbicular  porphyry  on  its  native  site,  not  only  in 
large  masses,  but  in  a  kind  of  veins,  very  thick  and  of  oensir 
derable  extent,  and  that  he  had  already  sent  to  Paris  tw» 
memoirs  on  the  occasion,  accompanied  by  plans  and  charti^ 
the  one  intended  for  presentation  to  the  Institute  of  Franee, 
the  other  addressed  to  M.  Vialart-Saint-Morys,  who  resides 
on  one  of  his  estates  at  HoudamviUe,  in  tbe  neighbourhood 
of  Clermont,  in  the  department  of  the  Oiie;  this  latter  was 
also  accompanied  by  several  specimens  of  the  stone*  whidi, 
with  the  memoir,  were  contained  in  a  case  that  had  not  yet 
l)een  opened,  and  which  M.  de  Saint  Moiys  was  requested  liy 
M.  Mathieu,  on  his  passing  through  P^s,  to  deliver  into  my 
bands.  From  this  memoir  I  propose  to  designate  the  site  of 
the  globular  porphyry  found  by  M.  Mathieu,  in  a  diflereqt 
apot  from  that  in  which  M.  Rampasse  discovered  his  insulated 
Uock  partly  buried  in  the  earth. 

**  Tbe  territory  on  which  the  globular  porphyry  is  ^und,'* 
anys  M.  Mathieu,  in  a  memoir  sent  to  M.  Vialart-l^uilt-MorySif 

•  See  the  letter  of  M.  lUin|M«e,  inserted  Tbme  ofit.  p&ge  AfOf  of  the 
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nd  which  I  fane  it  Oii  ttaM  before  BW,  "Is  boaoded  « tki 
«nidt  bf  *^  Bunagim,  ind  ob  tho  aorth  bf  the  JtewMv;  it 
cmpftei  the  drtiiot  of  OtoH.nidthMaf  M«fa«.iiU* 
coUectivd;  bwc  an  otloDt  of  abmt  dgfat  li^ii  hmI  ■  kH 
sqave. '  The  MpectoC  Sncou^jr.k  eEtramefy  n^ged m1 
wild.  Mpecndlf  in  the  dtMrict  of  Gmfata.-  BoUn^  h  mb 
-but  iteep  ud  arid  momitaiw,  tfas  moBt  «lentad  of  wIM 
fonoaUiM'frameaat.tO'WHt)  thtMueaecoai[ai)lBdb;aa« 
■BaUchaiaa  Iom  lofty,  MtonUlMg  teMti,  whUt  bonne  gn- 
dually  of  Imt  hci^it  aa  they  advance  ia  amphtthfatrir  ■!  itie 
poaitkm  to  Um  aca,  wbea  tl 
elifi.  Thewhcdeofthiin 
imphynwa  raelu  of  difietent  ipecMa,  vatyiag  (kon  CMk  ottcf 
in  colour,  in  the  dltpoeitiaa  it  thdr  conatltneot  parte,  ia 
degaee  of  *"■■'■'—.  and  the  diOerent  itate  of  a^detioa  of 
the  iron  which  generally  predominates  in  them. 

"  Theee  roclu  are  Airroircd  by  long  and  large  vdns,  some 
of  them  more  than  sixteen  feet  in  thicknesa,  and  of  consider- 
able extent.  As  tlicse  consist  of  a  porphyrr  of  greater  hard- 
nees  than  that  which  forma  their  bed,  and  which  iaa  under- 
gone a  change  from  time,  they  resemble  large  walls  rused  l)j 
the  hand  of  man.  Many  of  these  veins  have  globules  in 
them,  varying  in  size  and  intensity  of  colour;  and  as  these 
binds  of  walls  are  sometimes  very  wide  apart,  they  present 
distinctions  and  a  great  variety  in  their  form,  and  tttc  dispo- 
sition and  shade  of  the  colour  of  their  globules.  The  rein  of 
the  village  Curio  is  greyish  j  in  this  the  ^obules  are  lery 
large  and  of  a  somewhat  rosy  colour ;  while  at  Girolata  tbe 
ground  is  a  blood  red,  and  tlie  globules  of  a  less  deeji  cdour. 
At  a  short  distance  from  thb  last  spot  ia  seen  a  i-ein,  the 
g^bules  of  which  are  not  larger  than  peas.  The  largest  glo- 
bules are  found  on  two  peaks  of  a  sugar-loaf  ftxm :  these 
show  themselvei  distinctly,  and  contrast  perfectly  with  the 
ground  of  tbe  porphyry;  they  are  three  inches  in  diaraettr, 
and  most  commonly  four. 

"  At  Ijt  Bocca  Vigaola  the  whole  sur&ce  of  the  soil  is  oo- 
vered  with  small  balls  in  a  atate  of  decompoNtioo;  at  Ia 


Bocca  Gaieria  the  felspar,  harder  and  of  a  deeper  colour  than 
any  where  else,  contains  globules  of  a  paler  hue }  there  also 
are  found  most  beautiful  geods  of  a  substance  much  more 
indurated,  which  seem  as  if  agatised,  and  are  of  a  reddish 
brown  colour;  at  Fomaci  the  same  kind  of  geods,  but  of  a 
▼iolet  tint:  these  la9t  are  very  bulky,  some  of  them  being 
«iore  than  a  foot  and  a  half  in  diameter. 

"  At  Elba,  on  the  sea-shore,  globules  are  found  detached 
from  their  matrices,  forming  a  sort  of  insulated  balls.  It 
appears  that  the  action  of  the  waves  has  been  sufficiently 
forcible  to  beat  down,  break,  and  wear  away,  blocks  of  the 
porphyry  -,  but  that  the  globules  being  much  more  hard,  have 
more  strongly  resisted  degradation,  and  been  cast  on  shore. 

"  To  conclude :  this  vast  extent  is  entirely  composed  of 
porphyrons  rocks,  intersected  by  numerous  veins  in  the  form 
of  waUs,  in  which  the  globular  system  is  every  where  mani- 
fested; and  this  wide  field  for  observation  well  deserves  the 
attention  of  skilful  mineralogists,  who  could  not  foil  of 
making  numerous  discoveries.'* 

It  now  remains  I  should  give  a  detail  of  the  different 
specimens  of  orbicular  porphyry,  presented  to  me  by  M. 
Mathieu. 

No.  1.  Porphyry  of  an  Isabella  colour,  with  a  very  light 
shade  of  the  rose,  the  globules  spherical,  very  small  and  ra- 
diant, some  of  them  encircled  by  a  distinct  line,  others  with- 
out this  distinct  line,  and  united  with  the  ground  in  such 
manner  as  to  seem  to  form  but  one  body  with  their  matrix. 
The  ground,  which  is  felspar,  very  compact,  and  formed  of 
extremely  small  particles,  receives  an  excellent  polish,  for  it 
'  is  hard,  but  susceptible  at  the  same  time  of  decomposition,  as 
well  from  the  oxydation  of  the  iron  it  contains,  as  from  other 
causes.  The  largest  globules  of  this  porphyry  are  but  four 
lines  in  diameter,  the  smallest  in  general  three.  When  this 
stone  is  broken  for  the  purpose  of  obtaining  specimens,  the 
globules  sometimes  separate  in  a  perfect  state,  and  leave  the 
mark  of  their  position  in  the  stone. 
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Thv  Tiriety  of  porphyry  with  imall  gldboles  mpiirai  thi 
detail  given  of  it>  on  accouat  of  ito  accompanying  geoefiiy 
the  porphyry  with  large  globules^  which  we  are  about  ta 
mention ;  or,  more  ^roptaclj  speaidag,  thit  ia  the  rock  itad( 
in  midet  of  which  the  ktter  is  most  ooooaMmly  faand  in  the 
sh^pe  of  thick  walla  whidi  resemble  veuis,  and  wtaA  Aicm 
themselves  in  this  manner  only  Ott  aecomt  of  their  hiiitg 
apposed  a  greater  resistance  to  deeompositiaa  than  the  sur- 
rounding rock  with  small  globules.   Thia  rode,  move  aboond- 
ing  in  felspar,  and  of  mora  homogenous  texture,  is,  Jifce  ail 
fi^spar,  subject  to  a  species  of  spontaneooa  dbeompoBitio% 
especially  if  iron,  so  prone  to  oxydatien^  be  Ibund  in  it, 
either  united  or  ia  combination,  in  too  great  a  propmtisa. 
The  walls  of  globnkr  porphyry  hare  even  mora  leadily  be- 
come exposed,  when  tb^  h&ve  chanced  to  be  awwanidbd  by 
voeks  of  a  greenish  granulated  porphyry,  of  a  more  taodsr 
nature,  wad  similar  to  those  fixmd  at  Obcrsteia;  ia  the 
Esterelle  mountain;  and  in  general  in  moat  Goantriesyieklia(p 
porphyry. 

No.  2.  Spherical  globules,  two  indiea  in  diameler,  the 

smallest  being  of  two  inches  wanting  three  lines,  Iji^g  ol 
their  gang,  to  which  they  closely  adhere. 

This  gang  is  compact  felspar,  speckled  with  an  ochry  red  of 
different  shades,  with  small  spots  of  a  blackish  brown,  and 
can  be  considered,  as  well  from  its  position  as  from  its  spe- 
cial mode  of  formation,  as  no  otlier  tlian  a  porphyroid,  and 
not  a  jaspoid,  for  its  parts  are  fusible  under  the  bk>w-pipe. 
Observing  the  small  red  spots  through  a  microecope,  one 
sees  distinctly  tliat  they  are  formed  only  by  imperfect  crystal- 
lisations of  a  globular  figure.  The  ground,  of  a  blackish 
brown,  on  which  these  diminutive  globules,  in  an  imperfect 
state  and  of  a  reddish  colour,  appear,  has  this  tint  from  tbe 
iron,  on  its  oxydation,  assuming  a  blackish  colour,  whoesi 
in  the  globules  the  oxyd  of  the  iron  is  red;  but  whether 
there  be  a  somewhat  greater  proportion  oi  quartzy  particlo 
in  the  small  blackish  spots  than  in  those  which  are  red,  it  is 
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a  flict  thtt  itmtpats  and  the  lineaments  of  a  blackish  tint  are 
harder  in  a  certiin  degree  than  those  which  are  red;  this  is 
most  evident  after  the  stone  has  been  submitted  to  a  pdiish^ 
and  is  exposed  to  a  Itvourable  light  The  black  parts  are 
then  seen  to  be  slightly  Saliant,  and  to  exhibit,  notwithstand* 
lag  the  whole  stone  receives  a  beautiful  polish,  a  glossiness 
adore  liYdy  and  more  brilliant  than  the  rest  of  it. 

The  globules  aoclosed  in  this  porphyry  are  c^  a  flesh  colour 
vaiying  in  shade,  with  radii  diverging  from  the  centre  to  the 
circumference,  traced  by  lines  of  a  mote  evident  colour  than 
the  rest  of  the  globule,  and  rather  blackish ;  these  lines  irra- 
diate from  a  kernel  in  the  centre,  of  a  uniform  but  more  red 
colour  than  the  rest  of  the  globule.  A  broad  circular  line, 
almost  white,  or  but  fhintly  tinged  with  red,  suironads  each 
globule,  and  determines  the  circumference.  But,  in  prder  to 
obtain  all  these  results  in  the  best  manner,  on  sawing  the 
specimens  care  should  be  taken  to  divide  each  ball  as  nearly 
as  possible  in  the  centre,  so  that  the  kernel  may  appear :  the 
balk  thus  cut  take  an  exquisite  polish,  which  exhilHts  in  a 
plain  manner  the  etkct  of  this  singular  system  of  globular 
crystalfisation. 

No.  3.  A  perfectly  spherical  ball,  acckientally  separated  fhxn 
the  rock;  it  is  three  inches  and  six  lines  in  diameter;  a 
ttrde  five  lines  broad,  and  uniform  in  its  breadth,  surrounds 
the  exterior  of  the  ball,  which  is  composed  of  a  kind  of  hard 
felspar,  amdogous  to  that  of  the  matrix,  but  of  which  the 
points,  of  a  reddish  colour,  are  very  small.  All  these  present 
Imperfeet  crystallisations  in  small  compact  divergent  rayi. 

A  second  ch^ele,  two  lines  and  a  half  in  breadth,  of  oom^ 
pact  felspar  of  a  fewn-coloured  white,  is  enclosed  within 
the  external  circle,  and  the  rest  of  the  ball  is  only  an  assem- 
blage of  crystals  of  compact  felspar  of  a  somewhat  deeper 
tkut,  which  direct  to  a  common  centre :  I  had  tMs  separated 
ball  cut  into  two  equal  parts« 

No.  4.   In  a  beautiful  specimen  composed  of  three  large 
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g^Dtalesy  rary  aoiuA  md  perbct  in  tkeirguigirt,  a  tiqgiilHr 
soddeiit  k  tnn  to  Imve  tskaii  I^aoe^  tlie  diaoofteiy  of  wU^ 
'.komringtoineredniioe.   HwingcMned  Uusapfffinwatote 
cnty  in  order  to  be  enabled  ^.fieoeit  inn^dimwen^itm 
dbided  into  two  eqoel  parts,  and  the  Opostion  expond  t 
(^dbole  two  indiee  and  tlaee;Hne8  in  dinmeTfr,  a  pieee  d 
wblch  had  at  aooie  fcrmer  time  been  Befualed  firam  it  fef  a 
motion  of  the  rock,  but  waa^^^  knittiad  Id  Jtlie  atock  ia 
men  a  penecc  nwtnnfr  tnax  vne  jommvas  acaroeij  ptneptmtt, 
llik  aection  of  the  globole  fonma  a  kind  of  creaoent  one  iad 
'• '  ii        aeten  lines  in  length,  wbidi  ia'ooft  of  its:  plaee  as  if  itiwihal 
^    ftom  the  circle,  hot  in  sodi  manner  that  one  ni^ghit  teey 
It  wooU  assume  iu  ancient  dispoaiihm  i  notwithstaadikV 
which,  I  most  r^eat,  it  is  diflteult  to.diBth^pdsk  the  psiati 
of  oonnezion. 

This  qMcimen,  beiMe  it  was  ca^  wm  psesenCed  to  ais  hf 
M.  Rninpaisfi    . 

Na  6.  An  dongated  oval  gfebole,  of  gieat  Rgafaoilf  in 
'Ir  its  coloiin;  in  breadth  one  indi  nine  line^  ia,kn|^  %om 

indies  two  lines :  it  is  to  be  presumed  this  doi^itedlBna  ii 
owing  to  the  union  of  several  globules  at  the  period  of  their 
crystallisation,  which  thus  became  confounded  in  one  oibI; 
a  line  of  red  felspar  fills  the  whole  length  of  the  gRster 
diameter,  and  the  crystals  divei^  from  this  point,  whkh 
serves  as  their  common  centre:  this  specimen,  highly  re- 
markable on  account  of  its  shape,  has  a  kind  of  regularity  ia 
all  its  parts. 

To  conclude,  the  large  blocks  of  a  stone  so  singular  and  lo 
hard  as  this,  were  they  worked  for  the  puipoae  of  introdudng 
them  to  the  arts,  whether  in  making  of  columns,  tables,  or 
socles,  would  present  pieces  equally  remarkable  for  the  ns- 
tnrc  of  the  stone  itself,  as  for  variety,  size,  the  colour, 
and  form  of  the  globules,  which  render  it  bo  much  an  otgect 
of  curiosity. 


No.  Vn.    Haiuggt  on  the  Mineralogy  of  the  Arehi-  ' 
pelago. 

[Scelta  di  opiuccdi  interesunti.  Milan  I?77,  Sto.  vol.  iziui.*] 

'  The  mountaini  of  Istria  are  connected  with  those  of  C^* 
nioU  and  Stiria,  of  a  ntoderate  hei^t,  but  rath^  precipitous. 
Thejr  entirely  consist  of  limestone,  with  a  prodigiouB  quao- 
ti^  of  numroulites.  Statues  have  been  fanned  of  it,  in  which 
the  abella  produce  the  effect  of  marks  of  tlie  small-pox.  TYm 
strata  are  strangely  varied,  sometimca  horizontal,  sometimes 
▼ertical.     The;  are  mostly  clothed  with  olives  and  vines. 

Further  on  is  formed  a  siliceous  landntone,  which  afler* 
wards  changes  for  white  limestone,  which  continues  to  ihB 
neighbourhood  of  Ragusa. 

The  mountains  of  Dalmatia  are  of  the  same  kind,  being 
mostly  composed  of  a  compact  limestone,  capable  of  polish. 

Near  Cattaro  appears  a  hind  of  gneiss  fimong  the  fissures 
of  the  limestone.  Towards  Scutari  the  mountains  are  gra- 
nite. The  Pasha  presented  to  him  some  medals  of  iron> 
which  be  says  may  be  as  ancient  as  the  time  of  Lycurgusf. 

The  chain  of  mountains  of  Epinis  continues  into  Arcadia, 
where  the  summits  are  very  high. 

Host  of  the  isles,  as  Cefalonia  Ibr  example,  have  a  hi^ 
niountain  in  the  middle,  which  gradually  lowers  towards  the 
sea.  Mylo  presents  warm  sulphureous  waters.  Some  <rf  th« 
hills  of  this  isle  are  calcareous,  others  of  a  brown  marly  clay. 
There  b  also  finind  a  line  talcaceous  earth.  The  subterranean 
Una,  mentioned  by  Tourneibrt,  no  longer  exist ;  but  ther* 
are  vestiges  of  volcanoes  towards  the  north,  where  the  hills 
•le  granitic,  with  basalt  and  vitrifications.   .There  is  a  hill 

•  llni  paper  being  Jbort,  snil  littie  Imom,  it  wis  thtm^  f^P"  w  pt» 

f  TUi  b  tnilj  linguUr,  ■■  nich  cieAtIi  have  itWip  Ibnneil  ■  tVililnilwai 
is  cmbinca,  (ad  •■  on  h«nU<r  nupect  ■  miMnle^M  of  miaaUng  the  tMU|i 
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of  ft  kind  of  pamio^  which  is  to  hard  ai  to  form  millftoiies, 
bat  of  ft  teiy  bad  sort,  apd  the  chief  canae  of  the  bad  bread 
whidi  It  eat  in  all  the  Arddpdago. 

Of  Ftto^  though  celebrated  Ibr  its  maiUe,  the  high  hHk 
araof  gronite;  but  day-shte  abo  ifpean  in  the  Ticlnil]^  of 
themarUe. 

ISeoni  is  chiefly  of  giftiiite  and  basalt  There  are  cnniBiits 
of  mlcanicj^asiiy  ftom  one  tofiMuteen  inebei  in  breadth*  ia 
the  granite,  whidi  b  also  interqiened  with  basalt.  Towaids 
tlM  sooth  a  cratiBr  appeata  fldlof  fokanic  sdaa^  *rataTtj  and 
many  lunds  of  stmie  whidi  hajra  ewidentljr  undergone  the 
ictionoffife.  Towards  the  port  iidecaj^  granite,  and  them 
is  no  mark  of  Umeatone. 

.  Sdo  Is  ime  of  the  most  beantifbl  of  the  Greek  isles»  snf 
t)ia  peofb  tlw  most  andable  and  intelligent  InthetorycQlii 
are  found  many  kinds  of  granite,  jai^i  egtfte*  caineiiaiw 
^giarte,  end  cakareoas  q^  Then  sfe  also  andenft  ndnes 
of  siher  sand  some  Tokanfe  sfpeanneasi.  Scjo  ii  fiuB0iB| 
im  the  culture  of  mastic;  «nd  the  popqitfon  is  C0Bi|MtcA  <t 
sixty  thousand* 

The  hills  of  MiUIene  are  sometimes  wholly  cdmposed  of 
pure  and  white  pumice,  while  others  are  gramtic,  and  the 
g^reater  part  cakareouB.  The  mountain  called  Kara  is  wholly 
composed  of  fragments  of  basalt,  quartz,  and  a  black  stone 
which  seems  a  trap  of  the  Germans  united  by  acement  which 
is  half  calcined. 

Near  Smyrna  the  highest  mountains  are  of  granite;  One 
hill  appears  i^litin  two  halves;  of  which  one,  whidi  issepa^ 
rated  ta  the  distance  of  about  SiX)  paces,  is  all  broken  in 
pieces.  The  internal  fissures  of  the  mountain  are  fi<M  with 
ft  white  limiestone,  like  the  marble  of  Fsroo^  which  penetrates 
the  granite  in  e^'cry  direction,  in  veins  firom  one  inch  to  130 
paces  in  breadth.  Here,  and  at  Faros,  the  marble  is  sepa- 
rated from  the  granite  by  a  kgrer  of  green  mica-slate.  The 
calcareous  hills  about  Smyrna  may  often  be  distinguished 
from  the  granitic  by  b^ng  cavernous^  and  yielding  a  hoUow 
sound  under  the  feet    Boumabat,  the  fldiest  part  of  th^ 
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territory  of  Smyrna^  presents  many  ancient  colomns  of  bo^ 
mlt  and  granite ;  but  in  the  motques  the  Turks^  from  super* 
sdtion^  colour  them  green  or  red.  About  five  miles*  from 
Smyrna  is  a  place  called  Nemphb»  where  there  are  mines  of 
lead  which  yield  silver,  the  hills  being  traversed  by  veins  of 
gneiss. 


No.  VIIL    Account  of  same  Rocks  in  the  south  of 

Hindostan  f. 

"  In  ascending  the  Ghats^  I  had  an  excellent  opportunity  of 
observing  the  strata,  where  the  rock  had  been  cut  away  to 
form  the  road.  The  grand  component  part  of  these  moun* 
tains  is  a  granite,  consbting  of  white  fekpar  and  quartz,  with 
dark  green  mica  in  a  small  pr^^iortion  to  the  other  two  in« 
gredients.  The  particles  are  angular,  aiid  of  moderate  size. 
It  seems  to  come  near  to  the  granitello  of  the  Italians  (Wal- 
ler. Min.  ii.  p.  423),  and  is  an  excellent  malterial  for  buildings 
as  it  is  readily  cleft  by  wedges,  and  is  at  the  same  time  strong 
and  durable.  Intermixed  with  this  is  another  stone,  in  a 
state  of  decay,  consisting  of  angular  masses  of  various  sizes> 
divided  by  fissures,  so  as  to  be  separable  with  little  difficulty. 
The  sides  of  the  fissures  are  tarnished,  and  covered  by  extra- 
neous matter.  This  is  a  stone  commonly  called  a  granite  in 
decay,  the  mica  being  supposed  to  have  been  entirely  decom- 
posed, and  the  felspar  to  be  in  the  act  of  decomposition,  and 
to  have  assumed  an  arid  powdery  appearance,  while  the  glassy 
quartz  retsdns  its  natural  consistence.  That  the  strata  in 
question  are  in  a  state  of  decay,  from  the  numerous  fissures 
in  them,  I  have  no  doubt  ^  but  there  are  other  strata  of  simi- 
l0r  component  parts,  common  all  over  the  lower  Camaiic, 
especially  at  MahahaJifura  (the  seven  Pagodas),  which  are  in 
the  most  perfect  state  of  preservation,  without  the  smallest 

*  Germaii  miles? 

t  Vtoik  Bwehsinn'i  TnTtk,  8  volk  4to. 
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mark  of  decay,  and  fit  for  fbrming  the  most  durable  Imild* 
ings,  Mr.  Ficbtel,  who  has  been  so  kind  as  to  k>ok  over  nrf 
apecimenSy  and  to  assist  me  with  hisopinion  ooncemiDg'  their 
nature^  thinks  that  the  stone  of  Mahahcdipura  conosts  of  a 
mixture  of  and  and  of  fiit  quartz ;  and  although  he  calb  the 
stone  of  the  GhaU  granite^  I  have  no  doubt  of  its  component 
parts  being  the  same  with  those  of  the  Mahabalipura  stone. 

''  Both  these  rocks  appear  to  be  stratified  \  but  the  strata 
are  wonderfully  broken  and  confiised.  In  some  places  they 
are  almost  horizontal,  in  others  they  are  vertical,  with  all 
intermediate  degrees  of  inclination.  Sometimes  the  decaying 
stratum  lies  above  the  perfect,  and  at  other  times  is  covered 
by  it.  I  saw  many  strata  not  above  three  feet  wide }  wh3e 
in  other  masses  of  eight  or  ten  feet  highj  and  many  long,  I 
could  perceive  no  division. 

"  Immersed  in  both  kinds  I  observed  many  nodules,  at 
large  as  the  head,  which  were  composed  of  a'decayii^  sub- 
stance containing  much  green  mica.  In  other  pbees  there 
are  large  veins,  and  beds,  containing  small  rhomboidal  masses, 
of  what  Mr.  I^chtel  takes  to  be  a  composition  of  a  smaH  pio- 
poilion  of  quartz  with  much  iron."  * 


Of  the  hills  near  Cavery, 

'^  The  strata  on  these  hills  are  various.  I  saw  red  granitic 
j)orphyry,  and  took  specimens  of  a  fine-grained  gneiss,  con- 
sisting of  pale  red  felspar,  white  quartz,  and  black  mica. 
Tlie  most  common  rock,  however,  is  the  hornblende  slate 
with  quartz,  which  I  have  before  mentioned.  When  exposed 
to  the  air  in  large  high  masses,  so  as  to  prevent  the  water 
from  lodging  on  it,  the  pieces  decay  into  fragments  of  a 
rhomboidal  form;  but  when  exposed  to  the  air  on  a  level 
with  the  ground,  so  as  to  be  penetrated  by  the  rain  water,  it 
divides  into  thin  laminae,  like  common  schistus."f 

*  Vol.  i.  p.  ar.  t  Vol.  i.  p.«5>. 
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**  The  stones  that  are  employed  in  building  the  temples  at 
Magadi  are : 

''1.  The  granitic  porphyry^  or  the  granite  which  contains 
large  masses  of  red  felspar  in  a  small-grained  mixture  of  grey 
quartz  and  black  mica,  which  I  described  at  ^dma-gtri.  Near 
Savanadurga  there  is  an  excellent  quarry  of  this  stone. 

"  2.  A  granite,  consisting  chiefly  of  black  mica  and  red 
felspar.    This  may  be  procured  of  a  very  large  size. 

*'  3.  The  common  gr6y  granite  of  the  country. 

*'  I  met  also  with  the  two  following  stones : 

''  1.  A  granite  with  large  grains,  black  and  white.  Thifr 
may  be  procured  of  great  size. 

*'  2.  A  most  ornamental  aggregate!!  rock.  The  basis  i» 
green,  of  what  nature  I  am  uncertain  -,  perhaps  it  may  be  a 
homstone.  It  contains  veins  of  white  quartz,  and  concretiona; 
of  red  felspar.  The  whole  takes  an  elegant  polish,  and  may^ 
in  Mr.  Kirwan*8  acceptation  of  the  word,  be  considered  a«  a 
porphyry.  Near  the  surfece  the  rock  is  fiill  of  rents ;  but  by 
digging  deep,  it  is  said  laige  masses  may  be  procured.  It 
seems  to  differ  from  the  fine  green  stone  which  was  found  lii> 
the  palace  at  Seringapatam^  only  by  containing  fel^iar.**  * 

Quarry  of  black  stone, 

"  This  quarry  is  situated  about  half  a  mile  east  from  the 
Tillage  t«  and  rises  in  a  small  ridge  about  half  a  mile  long, 
lOD  yards  wide,  and  from  20  to  50  feet  in  perpendicular 
height.  This  ridge  runs  nearly  north  and  south,  in  the  com* 
mon  direction  of  the  strata  of  the  country,  and  is  surrounded 
on  all  sides  by  the  commcm  grey  granite,  which,  as  usual^  it 
penetrated  in  all  directions  by  veins  of  quartz  and  felspar  ^ 
but  neither  of  these  enter  the  quarry. 

**  This  stone  is  called  CaricuUu,  or  Uack  stone,  by  the  nsk 
tives,  who  ^ve  the  same  appellation  to  the  quartz  impreg- 
nated with  iron,  and  to  the  brown  hematites  i  and  in  feet 

•  Vol  L  p.  1S3.  t  ddt^oUj. 
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tbey  all  run  very  much  into  one  another>  and  difler  chiifly  in 
tlie  various  proportions  of  the  same  component  parts ;  but 
have  a  certain  general  similitude  easily  defined,  and  are  found 
in  similar  masses  and  strata.  The  black-stone  of  this  place 
is  an  amorphous  hornblende,  containing  minute  but  distinct 
rhomboidal  lamellar  concretions  of  basaltin*.  I  imagine 
that  it  is  the  same  stone  with  that  whidi  by  the  ancients  was 
called  basalies,  and  which  was  by  them  sometimes  formed 
into  images,  as  it  b  now  by  the  idolaters  of  India. 

**  The  surface  of  the  ridge  is  covered  with  lai^ge  irregular 
masses,  where  they  have  been  long  exposed  to  the  air  in  the 
natural  process  of  decay,  lose  their  angles  first*  When  these 
massed  have  thus  become  rounded,  they  decay  in  concentric 
kunellss ;  but  where  the  rock  itself  is  exposed  to  the  air,  it 
separates  into  plates  of  various  thicknesses,  nearly  v^ical, 
and  running  north  and  south.  In  the  sound  stone  there  is 
itot  the  smallest  appearance  of  a  slaty  texture,  and  it  apliti 
with  wedges  in  all  directions.  The  north  end  of  the  ridge  is 
the  lowest,  and  has  on  its  surface  the  lai^gest  masKS.  It  is 
there  only  that  the  natives  have  wrought  it;  tbey  have 
always  contented  themselves  with  splitting  detached  blocks, 
and  have  never  ventured  on  the  solid  rock,  where  much  finer 
pieces  might  be  procured  than  has  ever  yet  been  obtained. 
The  Baswa,  or  bull,  at  Turiva-Cary,  is  the  finest  piece  that  I 
have  8een."f 

"  Immediately  north  from  the  village  is  a  quarry  of  BaZia- 
fum,  or  potstone,  which  is  used  by  the  natives  for  making 
small  vessels ;  and  is  so  soft,  that  pencils  are  formed  of  it  to 
write  upon  books,  which  are  made  with  cloth  blackened  and 
stiffened  with  gum.  Both  the  books  and  the  neatness  of  the 
writing  are  very  inferior  to  the  similar  ones  of  the  people  of 
Ava,  who,  in  fact,  are  much  farther  advanced  in  the  arts 
than  the  Hindus  of  this  countiy.  This  potstone  separates 
into  brge  amorphous  masses,  each  covered  with  a  crust  in  a 

♦  Of  Kirwan ;  cryitalliscd  sidcritc. 
f  VoUii.  p.  61. 


APPINDIZ*  63\ 

decaying  state ;  and  some  of  them  are  entirely  penetrated 
with  long  slender  needles  of  schorlaceous  actinote.**  * 

The  hill  on  which  Matl-Cotay  stands  consists  of  a  kind  of 
gneiss,  hut  the  description  is  very  conftised :  also  a  granite! 
of  black  hornblende  slate^  mixed  with  white  quartz  in  such 
a  manner  that  when  broken  longitudinally  the  quartis  forms 
vmiB,  when  transversely  spots,  f 

''  The  strata  on  the  Ghats  are  much  covered  with  the 
soil,  so  that  it  is  in  a  few  places  only  that  they  are  td 
be  seen.  Having  no  compeas,  I  could  not  ascertain  their 
course ;  but  Ihr  as  I  could  judge  from  the  sun  in  a  oountrf 
so  hilly,  they  appeared  to  run  north  and  south,  with  a  dip  to 
the  east  of  about  SO  degrees.  Wherever  it  appeuB  on  thft 
torfiice,  the  rock,  although  extremely  hard  or  tough,  is  in  a 
fttate  of  decay ;  and  owing  to  this  decay,  its  stratified  nafiriil 
is  very  evident.  The  {jates,  indeed,  of  which  the  strata  ooec^ 
list,  are  in  general  under  a  foot  in  thickness,  and  are  sub^ 
divided  into  rhomboidal  fragments  by  fissures  which  have  i 
tenooth  surface.  It  is  properly  an  aggregate  stone,  composed 
of  quartz  impr^nated  with  hornblende.  Ftom  this  last  It 
alxpiires  its  great  toughness.  In  decay,  the  homl^ende  iii 
some  plates  seems  to  waste  foster  than  in  others,  and  thus 
leaves  the  stone  divided  into  zones,  which  are  alternately 
porous  and  white.  I  am  inclined  to  think  that  all  moun^  • 
tains  of  a  hornblende  nature  are  less  rugged  than  those  of 
granite,  owing  to  their  being  more  easily  decomposed  by  thfe 
tction  of  the  air.  This  rock  contains  many  small  crystallised 
particles^  apparently  of  hron.'*  t 

•  Vol.  ii.  p.  6d.  t  Vol  ii.  p.  7fl. 
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<*  Je  mds  Um  HmU  de  ne  pM  m*Atitt  troiifi  dies  noi 
lonqoe  vooi y  «ltt  veno:  j'smpii  vouki  ftvoir  rhcnuMar  de 
vmis  MkMT  fevtnt  voCm  AefuL  Hon  tnM  ds  Giqgnori^ 
dTqpm  In  prlneiiMt  de  IL  Wcfner,  annoa*  mui  Iwrtffuwni, 
«n  k  pai  de  temi  que  j*«i  a  am  dkpqritlon  poor  y  timf^Der. 
Je  vim  derecUgicr  (KfiBftifemeiit  den 
.  ^nlUiwMMit  de  Geogm|ihie  phyrif^  ^  V^  oBrtanunBnt  mai 
JBtiityioDt  bc^nooop:  tm,  trdte  dee  iftcgdit^  dekeiD> 
iwie  da  gbbe»  noteimiieat  det  nHwitegnfe>  on  y  tmile  anee 
•D  dsteil  dee  divenee  pertks  dHuie  dnine  de  mont^gnai,  et 
dM  obMrationt  i  iuiefiirdiaciiiied'dks:  FwlnaprtMl- 
pikment  poar  dtjiA  rection  <roihre  des  cms  et  de  TeU 
PHMpbere,  ior  k surfiMse do gfolMb  d  Tony  enniiBe^iiqii*i 
fad  poiDt  cette  action  api^  nop  prodnlie,  ndiihfOMMrki 
taMgjdttls  de  cette  nirfaee.  Tn  niit  ifcrii  rn  mmwiat  nrrnpf 
da  cbapitre  peut-ttre  le  plus  intereasant ;  oelui  qui  trdte  dek 
•tructure,  de  la  stratification^  de  U  superpositioii.  des  rochei: 
id  lien  n'est  th£orique»  ce  sont  des  fiuts,  ce  sont  ks  prindpes 
qui  doivent  guider  Tobservateur.  Je  ne  puis^dire  avec  pre* 
eision  ^  quelle  ^poque  mon  travail  sera  tivi^  d  rimpresuoo, 
li*£tapt  p^  maitre  de  disposer  de  mon  terns  conibnncsneiit 
a  mes  desirs.  Lorsqu*il  aura  pani,  je  le  reoommaDde  i  Totre 
indulgence^  et  serois  trfa  flatt6  s*U  pouroit  avoir  rq>pro* 
bation  d'un  juge  aussi  ^claire  que  vous. 

f«  Daignez  agr^er  les  assurances  de  ma  considentiaii 
distingu^^ 

"  J.  F.  DAUBUISSON.** 
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No.  X.    Explanation  of  the  dkecticn  aitd  mcUiiatian 

of  Feins.  • 

[Sec  the  Plate.] 

The  position  of  metallic  veins  is  ascertained  and  described 
by  three  different  angles;  that  of  the  direction,  dip,  and 
inclination. 

The  angle  of  direction^  or  simply,  the  direction,  is  ascer- 
tained by  observing  the  point  of  the  compass,  or  degree  of 
the  horizon,  it  tends  towards,  as  ^  B,  Fig.  1. 

The  dip  is  the  angle  which  it  makes  with>the  plane  of  the 
Borizon,  bs  B  A  E,  Fig.  2. 

The  inclination  is  the  angle  which  one  of  its  sidea  makes 
with  a  vertical  plane,  as  a  6  c«  Fig.  3 ;  where  b  c  repre* 
Mnts  the  transverse  section  of  the  vein,  and  a  b  that  of  the 
vertical  plane. 

'  This  is  further  illustrated  by  Fig.  4 ;  where  A  B  repre- 
sents the  perspective  view  of  a  metallic  vein.  C  D  is  the 
compass  placed  parallel  to  the  horizon,  and  £  F  Is  the 
direction  of  the  vein. 

The  angle  FE  B  va  the  dip,  being  the  angle  which  the 
vein  makes  with  the  horizontal  plane ;  and  the  angle  ab  e 
13  the  inclination,  or  the  angle  which'  the  side  of  the  vein 
makes  with  the  vertical  plane  a  b. 
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LTTHOLOGY. 
OOILL   UDEEODfl. 

IL   SmCBODS. 
IIL    AHIHLUGBOin. 
IV.   TAIXX>in. 

V.   CUjCAKEOUB. 

VQ.   8TR0inUIIK>. 

vm.  zraoomc. 

IX.   SAUNZ. 
X.    COHBCSTIBIA. 


DOMAIN  VIL 


STKOMTIANIC. 


ftritllCTDRI  I.    Hhuts. 
A»ptctl.    Entire. 

t.    With  baryta,  gale- 

H,&C. 

Studcturb  n.    CrjitalliMd, 

ForicfiM,  graen,  white  *. 
Mode  II.    Cdeaiine,  or  Sul- 
phate of  Strontian. 
Structuri  I.    Flbron*. 
Atftd  1.    Masaife. 
(.    Lamioar. 
Varidia,  of  diffcrcDt  coImui, 
Strdcture  n.    Foliated. 

III.  Radiated. 

IV.  Compact 


■  OMof  MmI- 


can  b'  Rco*  WTMfcffJS 
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two  Hodfl^  m  th»  wsM 
to  be  man  An  U  tke>- 
dot  UitniBtlwilnaAjMfl 
at  aaj  nle  tkt  modt  of 
comblnRtJon  iadiArtiit,  dM 
they  could  itot  be  tfiidii- 
guiahed. 

MoDB  I.    Ziicwb 

STRDCrOBR  L      nilllljM 

S.    iRMtiaMini- 

ttlline  r«nM,  wfaiefa  mnt  be  da- 


talline  rormi.  whicb  (mm  atped^ 
irtdle  tlieciuoiin  fain  wiatkfc 


METALLOGY. 
>H.  I.   GOLD, 
n.    PLATfNA. 
in.   SILVER. 
IV.   COPPER. 
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DOM.V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XL 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

xvn. 
xviu. 

XIX. 
XX. 


IRON. 

tin: 

LEAD. 

MERCURY. 

ZINC. 

ANTIMONY. 

ARSENIC. 

BISMUTH. 

COBALT. 

NICKEL. 

MANGANESE. 

MOLYBDENA. 

TITAN*. 

CHROME. 

SCHEELE. 

URANIUM,  &cicc. 


Dr.  Thomson  observes  that  all 
metals  are  foond  in  the  fbllowmg 
states:  l.  Metallic,  eitlier alone 
^combined.  2.  Combined  with 
salphnr.  3.0xyds,  that  is,  united 
wini  oxygen.  4  Combined  witli 
acids,  ^ch  order  therefore,  as 
he  adds,  may  be  divided  into  the 
four  foltowing  Genera. 

1.  Alloys.  3.  Ozy«U. 

S.  Sulpnorets.    4.  Salts. 

Bat  Haiiy  has,  onthecontraiy, 
considered  each  metal  as  a  gc- 
nns;  and  Werner,  an  excellent 
Jadg«  of  metallogy  in  particular, 
considers  each  metal  as  a  /^nos, 
and  the  varions  combmations  as 
species. 

But  as  Mode  chiefly  implies 
the  mode  of  chemical  combina- 
tion, it  is  evident  that  these  pre- 
tenaed  ceneraand  species,  wnich 
are  wholly  vanie  as  being  derived 
dnm  an  anaioey  merefy  imain- 
nary  between  inert  and  animated 
natu^  are  most  properly  and 
peculiarly  Modes.  The  Aspects 
are  equally  applicable  as  in  Petra- 
logy  and  LitlioloiEnr.  The  Struc- 
ture isalsoappli<»Dle  to  the  com- 
potitioB  in  geoenil;  as  in  Uruc- 


^,  Another  name  weold  b6  prefer* 
sble.    In  the  Greek  HUin  U  lime* 


tura  terbonm  it  is  classically  ap- 
plied to  very  small  objects*. 


METALLOGY. 

DOMAIN  I. 

GOLD. 

NOMEL   ALLOYS. 

Mode  I.  Pure,  or  rather  en* 
tire,  for  it  always  contains 
silver  or  copper. 

Stbuctcrb  I.    Massivie. 

DwersUitSf  1.  in  rocks;  f.  m 
pqtUot^  or  detached  masses  found 
m  clay  or  sand,  &c. 

Strocturb  n.    Dissentbttted 
in  rocks,  sands,  &c. 

Structure  III.    Crystallised. 

Atned  1.  In  cnbes,  or  other 
regular  forms. 

Agpeei  2.  Dendritic,  like 
branches,  leaves,  &c. 

Structure  IV.  Earthv,  of  a 
brownish  red,  Iflie  spanisih 
snuff. 

Mode  IL  Electrum,  or 
greatly  alloyed  with  silver. 

Structure  I.    Compact 

Dendritic 

Mode  III.    Alloyed  with  an- 
timony. 

Mode  IV.  Alloyed  with  the 
Sylvanite  of  Kirwan>  so  call<^ 
ed  from  Transylvania,  where 
it  is  found;  the  Tellurium 
of  Klaproth  :  but  Kirwan*s 
appellation  is  received  by 
VV  erner. 

•  Set  Lion.  p.  14  (m  elr«Miy  quotnl). 
where  he  aajs  the  oetoral  knowledge 
of  stones  arises  from  their  stnictare, 
the  chemienl  from  nwlyiit. 
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DOMAIN  V. 

IRON. 
NOME  I.  ALLOTS. 

Hon  I.  AUopdwtihNiekd. 
U.  AIM  widi  IcmI.- 

MOMS  lU  SOi^aUBEJS. 
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Mode  XV.    Arseniate  of 
Iron. 

Structure  I.    CrystallMcd. 
II.    With  Copper. 

Mode  XVI.     Green  Iron 
Earth. 

"Aspect  1.    Frable. 

9.    Coherent. 

This  may  be  compared  t»Mi 
the  PetnUo^,  in  regard  to  the 
Stmctorea  and  Aspects.  The 
tfencra  of  Thomson  have  not 
been  admitted  by  other  writen, 
who  arrann^  all  the  species  in 
ioccession,  without  divioing  them 
into  jpfenera.  Bnt  as  these  hirge 
divisions  of  Thomson  seem  very 
mefnl,  they  might  be  retained 
under  the  name  of  Nomes,  or 
fobsidiary  districts. 

In  litnolojnr  Dr.  Thomson  not 
having  admnted  Orders  or  Ge- 
nera^  Dnt  onlv  Families  and  Spe- 
cies, no  connision  conld  anse; 
and  the  Modes  belong  to  the 
Buxtnres  of  the  same  substance, 
as  Strontian  is  one  Mode,  and 
Celestine  is  another ;  that  is,  the 
Species  of  Werner  become 
Modes,  while  his  Subspecies  be- 
come Structures. 

In  like  manner  if  we  take  Iron 
tfie  first  Species,  Native  Iron  is  a 
Mode,  or  ■M'ecial  chemicstl  com- 
bination. The  second  Species, 
Iron  Pyrites,  is  another  Mode 
with  four  Structures,  Compact, 
Radiated,  Cellnkir,  and  Capil- 
lary ;  the  Hepatic  bein/;  an  As- 
pect. The  fourth  Species,  Mag- 
netic Iron-stone,  is  also  a  chemi- 
cal Mode  of  [nreat  importance; 
whereas  in  fotlowiiig  Dr.  Thom- 
iOD's  arrangement  it  is  merely  a 
Structure,  wbUe  there  is  not  only 


nothing  particular  in  its  exterior 
Stmctore,  but  its  Aspects,  the 
Compact,  Laminar,  and  Crystal- 
lised, are  real  Structures.  Tlie 
fifth  Species  is  Specular  Iro9 
Ore,  which  becoming  a  Structure 
instead  of  a  Mode,  the  terms 
Massive  and  Crystallised,  which 
belong  to  Structure*  become 
mere  Diversities.  In  the  others. 
Amorphous,   Crystallised,  Com- 

Eact,(jolumnar,  Pisiform,  Eartliy, 
ecome  AspecU  inst^'^  of  S  truc- 
tures. 

It  is  therefore  nitessary  in  the 
Metab,  as  in  the  Earths,  that 
each  new  Species  or  different 
combination,  for  example,  with 
Carbon,  Arsenic,  &c.  or  vrith  dif- 
ferent modifications  of  various 
Earths,  shonld  be  called  a  Mode, 
as  in  thCvOther  provinces  that 
word  supplies  the  term  Species, 
and  implies  in  itself  a  new  mode 
of  chemical  combination;  and  in 
this  way  only  can  the  term  Struc- 
ture revert  to  its  origmal  destina- 
tion. 

The  classical  word  Nome,  d^ 
rived  irom  Egypt,  the  parent 
country  of  CMmlstry,  may  be 
found  very  appropriate,  as  al- 
ready expuunea. 

The  dignity  and  importance  of 
the  Metals  also  require  a  multi- 
plication, instead  ofa  diminution, 
of  the  higher  terms  in  the  nomen- 
clature. Nor  must  it  be  forgot- 
ten that  tiie  very  nature  of  the 
subject,  in  which  the  substances 
ana  their  quafities  are  of  them- 
selves various  and  vasfue,  would 
render  any  attempt  at  mathema- 
tical precision  ratlier  pedantic 
than  useful  or  distinct  (tne  quali- 
ties, like  tlie  substances  them- 
selves, often  passmg  mto  each 
other);  and  tnat  every  mtem. 
even  the  Newtoman,  has  in  ano* 
malies. 
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TniTertiiio        •    •    •     i  51S 
Breblak's  accomit 

of 513 

Porous 518 

Conehitic      ....  ib. 

Tabular 519 

Tnfo       ii.  378 

Composition  of     .    .  ib. 

A  chief  part  of  Yolcanoes  380 

'Duras,  or  puzzolaoa  431 

Puzzolana     .    .  *.    .  422 

Trass,  or  tarras      .    .  494 

Uses  of  puzzolana      •  4S6 


Volcanic, 

Volcanoes  nameroui .  S68 

Depth  of  fuel    ...  S69 

Many  extinct    .    .    •  270 

Chasms 272 

Effects  of  water  .  .  278 
Compact  lava  .  .  .  S79 
Kirwan's  opinion  .  .  ib. 
Other  opinions  .  •  290 
Compact  lava  dabions  292 
Basaltic  columns  com- 
pared vrith  lava  293 
Orig^mofbasaltin  .  .  296 
Ferrara's  system  .  .  296 
Submarine  volcanoes  299 
Extinct  volcanoes  .  302 
Origin  of  baaltin      .  ib. 
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Volcanoes, 

Singular 

Patrin*s  theory      .    . 
Volcano  of  StromboU 
Volcano    in  the    Isle 
Bourbon    .... 
Submarine  volcanoes 
Volcano  in  the  Isle  of 

There 

Submarine  volcanoes 
Island  of  Hierasia 
Of  Automate 
OfThia      .    •    . 
Eruption  of  1767   .    • 
Volcanic  Glutenite      .    . 
Peperino  of  the  Italians 
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Often  a  com^nne     .         ib. 
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PLATES   IN  VOL.  L 

Tub  vignette  in  the  title  page  is  an  ideal  view  of  mountains 
and  rocks.  The  eagle>  the  chief  inhabitant  of  such  regions, 
h  introduced  to  animate  the  scene.  If  allegory  be  i¥ished>  it 
maj  appear  in  the  dispersion  of  clouds  of  obscurity — ^but 
that  the  eagle  eye  of  some  future  Newton  wiU  be  required, 
to  explain  the  laws  of  nature  in  this  difficult  province. 

Dom.  I.    Siderous.    Grand  cavern  of  Stafia,  from  Pen- 
nant  p.  1 

II.    Siliceous,    Mont  Blanc,  6x>m  the  vale  of  Cha- 

mouny,  chiefly  firom  Saussure 143 

III.  Aigillaceous.  The  Andes,  near  Quito,  which 
city  appears  on  the  upland  plain.  The 
highest  mountain  on  the  right,  intersected 
with  clouds,  is  Chimborazo.  The  next, 
a  volcano,  is  Cotopacsi)  that  on  the  left 
of  the  plate  is  Tdnguragua.  From  Bou- 
guer*s  Figure  de  la  Terre,  Paris  1749,  4to.  239 

rV.    Talcous.    Mount  Rosa,  from  Saussure 898 

v.  Calcareous.  The  Pyrenees,  with  the  summit 
of  Mont  Perdu,  and  Cylinder  of  Marbor^. 
This  view  is  taken  £pom  the  vale  of  Estaube, 
to  the  north  of  Bareges.  Fkx>m  Ramond*s 
Voyage  au  Mont  Perdu d7^ 

VI.  Carbonaceous.  The  coal  hill  of  St.  Gilles,  near 
liege,  from  Lam,  Th.  de  la  Terre.  See 
the  Appendix .•.••••  540 

FINALS,  AT  THE  BOTTOM  OF  THE  PAGES. 

1.  Chemical  instruments,  portable  furnace,  blow«pipe, 
&e. • •••••.End  of  Introduction. 


t.  Am  AnHt,  fkon  fUkr.  «•  of  As  pluts  iMOt 
flbnmn  ipud  at  tbe  i^rt^t  h^^  «f  Fegeta- 
tkoDD^lDat  Anc  ..•••»••— '•••—'H p^m 

3.  aflBir  AwtWi,  moBMr  piiat  In  »  dndhr  ritntiBfi...  Sfi 

4.  ImAot  #>^jftri»w,    oftn  tend  on  Ugfa  tedM. 

"""""Td  **"  **  nKi  ^  ' 1 '         III      MV    I 

I.  naoi  JfcrMto,  dia  iffel  i%iri "  »ifiiMn...JU  ofvcZ  iX' 

■I  ,-    '     -J  ■'•       ■ 

nAIBB  Df  VOL.  n. 

■ntk.   itedlar«riMk[^faMailMdiBa»«MlHitaMfc 

^■•cter,  "  Ta  tb*  CM*  CtMbom" 

Oom.  VII.    Mount  Caucaaoa,  from  IWln p.  1 

Vni.    Allegorical 3S 

IX    CaKno-of  Mbge.  frani8mMil«..», 58 

X.    CupaUuan  mcmtaina,  from  TmniMo'&Tra- 

vfla  in  Hni^aiy I63 

XI.    A  granitic  monntain  ftUiii^  by  Awwnpn- 

aitiboj  imaginuy  jo9 

301.    V«nrritu  daring  tbecraption  of  17IM.  Wtom 

Sir  W.  Hainihon ».»...».  368 

FtNAU. 

1.  An  Alpine  lichen,  trom  HoffinaD ici 

5.  Lkhat  capenUM.   Uoftnan,  xlii.  1 »..........«,  690 

Htthemaabal  plate  of  Veiaa » ga 

Twoj^atnofSbdb £nd<tfnd. 
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WHITE,  COCHRANE,  &  CO. 


HORACE'S  HBAD,  FLEET-STREET. 


1.  The  Natural  History  of  theMiiniRAL  EnroDOic^  rda* 
live  to  the  Sliata  of  Coal,  Mineral  Veins  and  the  prevailing  Strata 
of  the  Globe.  By  JoHir  Williams,  F.  S.  S.  A.  Mineral  Survey- 
or. The  Second  Edition,  with  an  Appendix  containing  a  more  ex- 
tended View  of  Mineralogy  and  Geology.  By  James  Millar, 
M.  D.  F.  S.  A.  S.  and  Lecturer  on  Natural  History  and  Chemia- 
tjry,  Edinbuigh.  In  two  thick  Volum^  Octavo,  illustrated  with 
Engravings,  price  245.  in  boards. 

2.  The  Philosophy  of  Mineralogy.  By  Robert  Towh- 
tox,  LL.D.  F.R.S.  £din.  &c.  Aukhor  of  Travels  thioag^ 
Hungary.    In  Octavo,  with  £ngravii^,\7«.  boards. 

\ 

3.  Petrificata  Derbibvsia;  or  VFignres  and  Descriptions 
of  Petrifiurtions  collected  in  Derbyshire.  I  By  William  Martiv» 
F.  L.  S.  Corresponding  Member  of  the  HJterary  and  Philosophical 
Society  of  Manchester,  and  Honorary  M  ember  of  the  JSeolog^cal 
Society  of  London.  In  one  Volume  quartf  -),  with  fifty-two  oolouied 
Engravings.  2L  ISi*  6^  in  boards. 
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